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VV herein is ſet fortha number of ſer- 


uiceable ſecrets, and practicall concluſions, be- 
longing tothe Art of Gunneric, by Arithmeticke $kill 
She accompliſhed : both pretic, pleaſant, and 
profitable for allſuchas are profeſſors 


of the ſame facultie. 
Compiled by THOMASSMITH of Barwicke vpon 
Tweed Souldicr. 
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TO 


THE RIGHT HONOV. 


RABLE Pericaix BerTiE KNIGHT, 


Lord Willoughbie Beake and Earsby, Lord Go- 
uernour of her Maieſties Towne and Caſtle of 
Barwicke vpon Tweed,and Lord Wardcn 
of the Eaſt marſhes of England,for 

and anepſt Scorland, &e. 


5 EY) (V C Honourable, amongſt a great 
© KG 
SJ that the Art of Souldiery may 
man in afewy weckes trayning,hauing ſeen two 
ſcuen yeares, and yer be farre from a Navigator. 


> #33 Tisacommon opinion, Right 

y number,vwho may betearmed 

Qt. more wayward than wile, 

Ta” CO perfedtly bearrained in two or 

three moneths practice, and that any common 
or three skirmiſhes may be called an expert ſol- 
dier. Not conſidering that a Mariner may ſaile 
A number of MechanicallArtificers may labour 
A2 diucrs 


Tur ErPpIsTLE 


divers yeares,and yet be farre from perfe&ion, - 
and a numberof Souldiers may fſerue many 


yeares,and yet haue but the barename of aſoul- 
dier, He may. well be called a trained. fouldier, 
that knoweth by the ſound of Drumz& Trum- 
_ pet, withoutany voice, when to march,fight;re- 
tire, &c.that is able in. marching, embattelling, 
encamping, and fighting, and ſuch like, toper- 
forme,exccute, and obey the lavwes- and orders 
ot the field; that hath ſome ſ1ght in the Mathe- 
maticals,and in Geometricall inſtruments, for - 
the conueying of Mines vnder the ground, to 
plant and mannagegreat Ordinance, to batter 
or beat down thewals of any Town or Caftle, 
that can meaſure Altitudes,Latitudes,and Lon- 
gitudes,&c. ſucha onemay be tearmed, in my 
opinion; an expext fouldier; though hee neuer 
buckled with t Ic enemiein the field. | 
_ Suchperfe&ions is wellknowne to be in your 
Honour, that you are furniſhed vwirh theſe and 
many mo rare qualities in the Art Militatic,and 
aboucall with wiſedomeand-noblecourage,to; 
performe and execute any. honourable enter-: 
priſe whatſoeuer forthe honourand'ſeruice-of 
yy pour Prince and Countrie, the which our 
proud enemies haue felt to their paine and your! 
eperlaſtiog fame, SM wuommng 
4 And 


DEDITYCATORT YE. 
-- Andalthough I my ſelfe bee. but one of the 
meaneſtſouldiers in this Garriſon now vnder 
your Lordſhips gouernment (-vwhomr we pray: 


long to gouern ouer vs) being broughtyptronr 


my childhood vndera Ergpwn ws in Mi- 
licarie profeſſion,in which I hauc had a deſire'to 


practiſcandlearneſome ſecrets touching the or- 


ders of the held, and trayning of Souldters :-as 
alſo concerning the Art of Managing andſhoo- 


ting in great Artillerie..-] haue-thoughr it-gaod 


(hearing of no other tharthathdonethe like be- 
fore) to frame together-certaine/Arichmericall 
and Geometricall rules,toſhewinparthow nes 
ceſlarie Arithmeticke and Geometrtets for::our 
profeſhion,the which haue ſet down in two li- 
tle bookes: the one intituled Arithmeticall Mi- 


licarie Concluſions; the other, The Art of Gun- 


nery:the firſt I wrote tvvo or three yeares ſince, 
and beſtowed on. my. Captaine, Sir hn (arie 
Knight,the which(God ſparing life)I meane to 
corretand ;emarge,..gnd perhaps pur to the 
Preſſe : This other | haue thought it my part, to 


offer to your Lordſhips good conſideration, to. 
be ſhrouded vnder your Honourable buckler, . 
to beare oft the blowes of enuious tongues, | 
which are euer ready *o ſpit their ſpite againſt 
any vertuous exercife : which although it bee - 
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biliticis ableto pur in praftice, or m —_ 
ce 


tedious, I ceaſe: beſeeching God to preſerue 
your Honour with much increaſe of honour, to 


Taz EersriLE DEDIGATORIE. 
 ynworthie to paſſe ynder ſo honourable a pro- 


tection, I hope your Lordſhip will in indifte- 
reat ballance weigh my willing minde, to doe 
my Countrie good, and your Honour any ler- 
uice my poore abllitic is able to performe, 
which it your Honour allow of, I ſhall thinke 
my paines well employed, and ſhall encourage 
me hereafter to bring this new found Art into 
ſome better perfection, ſo farreas my poore a- 


Skill in the Art will reach to. Thus loth to 


Godsgloric and your hearts deſire. 


Your honours dutifully at command, 
Souldier: 


—4 


THoOMAs SMITH 


> 40 DF. 6 


Toall Gentlemen, Souldiers, Gunners, 


and all fauourers of Militarie Diſcipline, 


TroMaAs SM1rTH wiſhethincreaſe 
of happineſle. 


RMIENENTLEMEN, there was nentr Author 
S4 ® vor practiſed Gunner ener able ( 44 I amper- 
g ; ſwaded ) to deſcribe at full, or could ſhew per- 
5 fectly theefficacie and Pirten that Gunpowatr is 

able toaccompliſh, it being 4 mixture of ſuch 
4 wonderfull operation and effett, as by daily experience wee 

finde, And although diaers menin diners ages, hane innen- 
ted diners Engines and Ordinance for offenſine and defen- 

/ 


fue ſeruices by Gunpowder to bee performed, yet none hath, 
207 could exer attzine to that full perfettion, to know pre- 


ciſely what ſirangeeffedts the ſaid mixture ts able toworke. 
Alſo diners learned men haut invented many excellent rules 
pertaining to the Art of Gunnerie, and 4 great many of 
them hane and doe errein the principalls of their innenti- 
015 : and the cauſe u, for want of due pradiice therein, For 
the Art of Gunnery doth require great pratiice and expe- 
rience, to declare therare (ecrets thereof, which is nat for 
meaue men toattaine to, for that thecharge ts great. 
And albeit, 1 am the leaſt able of a great many #0 take a» 
ny matter in hand, pertaining to the ſame Art, being but a 
ſworne [choller thereto, and my abilitie far vnabletoput in 
pradiice that I weuld: yet becanſe I hane ſerned 4 prentize- 
hood twice told ſince 1 tooke my oath, and neuer hearing of a- 
ny that hath compiled any Arithmeticell rules or ſecrets 
(which u the fountaine head from whenceall Arts or ſcien- 
. Ces ave ſpring Jinto one volume, 1 thought it my part and duty 
(accoraing tomy skill) to doe thebeſt Iconld therein, - - e- 
enefit - 
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The Epiſtle to the Reader. | 
benefit of others, and that in the (3a inceſt maner Icould 


that 


ſuch as are nat well ſeen tn numbers Art, might the ſooner 


underſtand the ſame. And albeit I hane hercin ſhewed but 4 


few Arithmeticall concluſions belonging tothe Art of Gun« 


neric, yet the experienced Gunner or skilfall Mathemati- 
Han, by theſe fer may deniſe a great many moe, for ſeruice 
offenfine and defenſiue, by Arithmeticke and Geometrie to 
ve performed. All which conclufions ( gentle Readers) I hane 
thouzht beſt to frame in eaſje queſtions, ſpewing the anſwers 
or reſolution thereof. And althouel they be but meanly fra- 


mea, l hope youwill accept the ſame in good part, the rather, 

for that they are « youns Gunners prattices. Andif there be 
' ought herein'that may profit you, yeeld me your friendly cen- 
(are, [craue no more : or if in any place Thane erred, either 
gently corre it,or paſſe it with ſilence,or in friendly ſort ad- 


moniſh me thereof, I deſerne no leſſe. 
Theres agreat many that can ſpiea mote in another mans 
eye,that hadneed to bane a beame pulled. from their owne : 


ſome will ſcan very curiouſly, and ſooner find two faults thaw. 
amend one. If you be of that minae(friendly readers )Iminde 


pot to make you ny thages. 
The widowes mite was aſwell accepted as the gifts of the 


wealthy. A ſouldier in Alexanderscampe, in th- ary deſert 


preſented the King his helmet full of cold water, ſaying, 1f1 
could hane gotten better drinke, your Grace fhould hane had 


part : the whichthe King gently accepted and liberally re- 


waraed anſwering,1 wey not the gift bat thy willing minde. 


But I ſeeke no reward for my trauell, but onely you will wetgh 


my minde i willingto do my Countrey good, anato profit rhe 
readers: and not tocarpe with Momus, nor di/daine with 
Zoilus, zor ſeoth with Zantippus. 1» /o doing you ſhall en- 
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The Epiſtle to the Reader. 
perta;n :n2 to this new found Art. Otherwiſe, if you fpit 
out your ſpite againſt me for my good will, I will as meanely 
account of yoar malice, and [3 as I finde you, looke to hae of 


wee. From my poore houſe in Barwicke vpon Tweed this 2. 
of My, 1600. 


 Yowr friend and wel-witler, 


Thomas Smith Souldier. 


Woe 2 Ales... 
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PEeTtR Lvcas CANNONNIER 
in commendation of the Author and 
his booke. 


apps ſilly pex to write of art to hins where art doth awel, 
And ſay the want of Eloquence doth ſo thy hand repel, 
That farre thy Muſe wnable is to praiſe the Authors skilt: 
Nor canſtthos paint thy minae, nor finely tell thy will. 


But as there needs no fexc at aore,whereas the winets pure, 


So need not 1 commena this worke, it all men will allure, 


Toloxc the Smith#hat forg d this worke, who hath ſuch Art 


in ſtore, 


” 


© 


That better it than Art which trieth gold fromore, 
As our proud foes haut found,and felt by Ordinance mght, 
And ayde of the almighty Ioue, who doth defend our right. 


Thereforegood Zeale go po haſt vnts fame, 
Ana bid her giue thu vooke an ener-lining name. 


Pxxxx Lyc as Gunner. 


DMEM 
RON SUL SN; 


RICHARD 


EOMOOR 


Ee rPeatint. 


RICHARD Ho » x Gentleman in commenda- 
tton of the worke.. 


E 3 O tell « tale without authoritic, 

Or faines fable by inuention, 

The one proceeds of quicke capacitie, 

The other ſhewes but ſmall diſcretion, 
rho writes concluſions how ta ve apeece, 
In my conccit aeſerues a golden. fleece, 


who takes in hand towrite of worthy warre, 
And nexer march a where any warre was made, 
Nor neuer hopes tocome in any iarve, 
But tels the triall, knowing not the tradt ; 

To writeof warre, aud note not what it ts, 


May well be thought a worke begun ami([+. 


But he that by his fludie makes it knowne, 
what thing warre ts, and whereof it proceeds, 
Defenſine and offenſine reaſons ſhewing, 
To thoſe that g ape far honor by their Lear, 
A worthie worke who doth not count the ſame, 
In my coxceit he doth a ſouldier ſhame. 


If ſo: Smith's !revel[cannot well offend, 
For ſo he meant befare he [er is forth, 
And if it chance rocome where Souldiers wend: 
Hee it communas to ſeeme of little worth : 
For what he writes, hewrites to honor thoſe, 
which wade in warres to triumph ouer foes. 


Richard Hope Souldier. 
B 2 
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Hat man whom Mavtiall attempts 
May raiſe to honour high, + 2.6 


| Let him peruſe with learned skill,, | 
BY Smiths worke of Gurmnerte: . | 
| 


= That fountaine which ſuch ſprimgs ſends forth; 

| ___ Canneuer arie remaine : | 
Eh T meane the Ground of Arts, from which 
| All [ciencewe attaine. 


Z As Grammer, Muſicke, and Phyſicke, 


Y with bigh Aſtronomie+ IF 
BY nd other Arts Mathematiche, 
EY And braue Geometric. 


This Art of Gunnerie likewiſe, 
Amongſt thereſt let land, 

00 whoſe god-father this Author u,.. 

BY which topke theſame in hand, 


hoſe knowledge inthis famous Art, 

Deſernes eternall fame, Tote 221; | 

Z For his concluſrons excellent. - 
] Doth well deſerue the ſame... + 7, ©. 


KS EE . »/ + 
- 


: LY 


" ” Y . F y 9 4 A. : q * ; 
, : - * ” . AT. * «} 0 ha Y Þ L @* % * . 
x / - % 
4 . - 
—_ þ4 6 . , 4 
: ” -. 
f % _ Na 
i | "ra dF ' ws 
- . * = TY , - -- by _ 
» 
| P ” 


6 : 
Wor oo eo ICE TER RN HOT 
CEE PIT ITT 
RY 4 of . So I _- Y =  » T 52 ws I. þ a 3 ry 
th x+; SY SR et OS 2 SO Ge IEG, 35. Ie 2Þ F 


- 
5 ” 
EC Tha" # 
— ”w T3: 4 I» o 
*1 ASCITES LE r 
p06 7 wn 
Vw © —— 


£*/ THE ART-OF GVNNERIE. I 
_ 4 Table ſhewinz the deminite parts wſca 

F for menſaration, 
T7 Oraſmuch as ſome of theſe meaſuresare to be vſedin 
. theTreatiſe following,it is requiſite that I hew what 
kinde of meaſures are commonly vſed and now in force, 
beginning with a barly corne,fro whence alltheſe here- 
underand a great many moc doe proceed, as 


An inch, _* Y © C3 barleycorns layed end toend, 
a finger bredth, 4 barley cornes in thicknefle. 

a hand bredth, 4 fingers, 

a foot, 1.43 ENS. :5 | 

a yard, Fa feet v7. 7 36.1 41101 
an ell, 5. quarters of a yard. .| - 

a ſpan, 0; handbredths. 

2 foot, 4 handbredths. 

a Ceometricall pace, | 5 feete. | 


2 fadome, 


10 fadome, aſcore cr 20 yards. . 
afurlong , IP 24 PaGes. Ns 
Enofath furlones:; Jt I 32 PACCES, OT 660 feete. 

_- perch or rood, - PAIL Is yards; or 16 feet;. (feet. 
an aker, x60 perches,5 28 paces, or 264+ + 
aleague,.  +(mitte}- ' -;{1500'paces. 
an Italian or Engliſh | 8 fuxlongs,or 1000 paces,or 5000 
A'ICOre, : 53 20 Yar $. | PETE. | . | 
an hundreth; | [600feet;after 5 ſcore t5the 100, | 
24grains of 'wheate | | onepenieof Troyes weight, 

20 pence, {(dry,f | | one ONCE. 

| | : 
I 2 Qunces, one pound... : ._ - 


20 grainesof. barley, : 


3 ſcruples, .. one dramme, . : 

8 drammes, . | ENCE OUNCE. . I . 

r6ounces;-. ' !f one pound, PAR Patty ia ! 

112 petind; roo wes © <oe 
| | (20 hugdreth, . 


- ATi, 


- 46 feete, or 2 yards. 


ſon (cruple of haberdepvis weigh 


- weights of pounds : as, 1.2.4.8.ſ0 inatriplereſpeR, 


2 THE ARTE WO 
A Table ſhewing bow to weigh a great deale 


with few weights. 


| I. 
Cone to 40 with) ,, 
1 theſe 4 weights, 


You may Way | 1 ,, 12r with 


y number of } ,10 - 
F from theſe 5 weights, 


| Wha oY 
| r to 364 with /9- 

theſe 6 weights, = 

>243- 
\ Thisrule of weighing many things with few weights, 
\etread of Geomerricall progreſſion. The poundsto 


weighed, are waycd with as many namelike weights, 
to be donecither double or three-fold, fometime by ad- 


ding one weight to another, and ſometimes by taking a- 


away and adding to the contrary ballance. Example ina 
doublereſpe& : Alltermes to r5 are weighed _— 


pounds to 40 may beweighed with 4 weights,as 1.3.9. 
27. All pounds from 1 to 364 areto bee weighed with 
theſe 6 weights, 1 3 »9. 27.8 I *2 +43 . and {ſo infinucely. > oP 
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o'r GVNNER'IE. 
eM eaſures. 


Hevarietic of meaſures are in a mannerinfinite, and 
yet are all comprehended vnder three general kinds, 
proceeding from a point in Geometrie, as Arithmeticke 
doth from an vnite : that is to ſay, Lines, Superficics, 
Bodies. + NS 
Lines hauing but only length without bredth of thick- 
neſle,doe meaſure onely Altitudes, Latitudes, and Lon- 
gitudes,8&c. - A 
- Superficies, being limited by lines, bearing length 
and bredth, without depth or thickneſle : in theſe are 
knowne the contents of Paucments, Glaſle, Boord, 
Land,&c. Kevntth 


, 


iag bounden by Superficies,and containing 
iafodeh and thicknes,doe make knowne thequan-. 
titic ofall ſolide or maſſiue __ as timber, ſtone,&c.' 
Allwhich requires the ayde of Arithmericke,to be truly 
meaſired. The definitions,termes, and orderly workin 
of theſeand all other, the Elements of Geometric wi 
teach you, RH 
Here I thought to haue written briefly, or rather-:to 
hauc glaunced at the wonderfull ſtrange effets char A- 
rithmericke is able to worke and artaine ro, bur finding 
that that learned and famous man Maſter on Deein his 
Mathematicall preface vpon Exc/ids Elements, doth 
notably touchthe ſame,ſhewing the rare properties and 
incredible myſteries thatnumbers Art can reach to, at- 
firming that the effeRs thereof, of man is not able fully 
to bedeclarcd, it ſoone ſtrake me in the dumps, feeling 
my {clfec farrevnablc to ſoare ſo high. = 
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-— THE ARTE - 
Howto finde the cubicall radix or 


roote of any number. 


A Sin my booke of the Artof warre,entituled, Arith- 


meticall militarie concluſions, I began with the ex- 


tration of ſquare rootes, being a ſpeciall rule ro worke 
diuers feats belonging tothe ſaid Art: So in this Trea- 


tiſe T haue thoughc beſt to begin & ſhew how to extract 
Cubicke rootes, for that diuers concluſions are to bee 


done by the faid rule, inthe worke following, letting 
paſſe all former rules, as lefle neceſſarie, the which are 


commonly knowneto euery childe, that hath any ſight 


in the Art of numbring. TN 
To finde the radix or roote cubicall of any number, 


you muſt note how many figures or numbers beein the 


cotall ſummethereof, and then as is ſhewed'in the rule 
how to extract the ſquarsroot of any number,you ihake 
a pricke or point vnder cuery other number, beginning 
atthe firſtnumber towards your righthand : cuenſoin 


this rule, in ſearching forthe cubicallroote of any num. 


ber, you muſt puta prick vnder the firſt number towards 
yourright hand,and ſo increaſe your number of prickes, 
yndercuery third number, rowards your left hand, and 


yourquotient will containe fo many figutesas there be 


prickes. | ET 
If your number propounded bee cubicall, mulciplie 
your quotient cubically, the product of that multiplica- 


- 


tion will bethe numberthat was propounded.” ' 
To multiply cubically, you muſt doeas this example 


ſheweth: 5 multipliedin.himſelfe is 25, which 25 mul- 


tipliced againe by 5, makes 125, and isacubick number, 
A cubigall figure, is proportioned as theſe: figures 
LE) | ſheweth, 


OF GVNNERIE. 3 
ſhewethyfor a cube is a ſolide body of fixe equal ſquares 
orfides like a die, ET 


Example. 


LD>h 


It is requiſite in learning to extra rootes, to haue in 
perfe& memorie all thoſe cubicke rootes of digit num- 


bers, and the cubes they doe make, the which will bee a 
oreat helpe in working,the which I hane here ſet downe 
ma table after M.Records order.  — TH 


Now to ſeeke for the firſt figure / IE OY 
or roote, your table will ſhew you |_2_ |__| 
what number ſhall ſtandin the quo- 3 | 27 | 

tient, being duetothe laſt pricke,to» |", |"&2 
| wards your left hand, which figure |——|—} 
{o ſet inthe quotient, multiplied cu- di 22} 
bickly, ifit be equalltothe number |_2_ SEE 
ornumbers aboue that laſt pricke, | 7 |343| 
it doth ſhew that the ſaid number or | 8 |512} 
numbers are cubicke; bur if it bee "5" 729 


more than a cube number, then a- — 
bate the greateſt cube number, that the quotient will 
make fromthe ſaid numbers, and cancelling the fame; 
let the remajne ſtand a head of the ſaid numbers, 

as 


W9 


4 SR ARTE | 
as is done indiuifion of common numbers, and ſo haue. 


you done with the firſt pricke. 


Secondly, triple your-roote, ſetting the ſaid tripled 


number one place neerer from the laſt pricke, towards . 


your right hand. 
Thirdly, multiply the ſaid triple,by the ſaid quotient, 


the numbers ariſing thereof is-your diuiſor, to ſet vnder - 


your firſt tripled number. 


Fourthly,find out a number to be placed inyour quo-. 


ticat,that may ſhew how often times your diniſor is con- 
tained in the dimident, or numbers ſo remaining our it. 


Fiftly, you muſt multjply your dinifor, by the num-. 
ber laſt placed in your quotient, firſt drawinga line vn- 
der your diuifor, andrhat which ariſeth of the ſaid mul- 


tiplication muſt be placed vnderthe ſaid line. . 


Sixtly,you muſt ſquare the number laſt placed in your. 


quotient, and multiply the ſaid ſquare. by the triple o 


your firſt quotient number, & rhe ſumme ariſing of that. 


multiplication ſet vnder the line, one place ncerer to- 
wards your rizht hand. 

Scuenthly, multiply the number laſt placed in your 
quotient cubickly,and ſetrhe ſame cube numbers vadet 
the line, bencath the other numbers, one place neerer 
rowards your right hand:and then drawing aline vnder 


the ſame, adde all choſe numbets together , the ſumme 


ariling abate from the other pricke that ſtands toward 


the right hand in your diuident, and ifnothing remaine, 


the number propounded isacubick number : burit any 


thing remaine, the number propounded is no cubicke - 
number, but yet the quotient doth ſhew the neereſt cus. 


bicke roote in the propoſition. 
Inthis order you muſt worke by cuery prick, how ma- 


. 


ny. 


a CR ves on N) 
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ny figures ſocuer the numbers propounded- containeth. 


To finde a Denominator to the cubicke remaine. 


If the number propounded be not cubicall, and that 
you deſire to know the true denominatorto the cubicall 
remaine,you muſt ſquare yourcubicke roote, and then 
triple the ſaid ſquare, and after triple the roote, adding 
all choſe ſummes together, and to the totall of the ſaid 
addition,adde one vnite, ſo haue youthe true denomi- 
nator cubicall, the which you may abbreuiate into leſſer 
termes by Abbreuiation, according to your deſire. 

Or you may finde the denominatorcubicall, by mul- 


tiplying the roote in the triple of another number that is 
more by one vnite nor the ſaid roote : and then adding 


one vnite tothe produc of tne ſaid multiplication, you 
haue your defire. 


An example how t0 worke, to findethe 
__  enbickeroote, 


Admitthe ſumme or numbers, whoſe cnbicke roote 
you deſire to know be 32768.1 ſer the pricke vnder 8, & 
vaderthe figure 2 ſtanding inthe fourth place, as inthe 
worke here you ſce, and I finde that the greateſt cubicke 
numberin 32 is 27, and 3 is his roote, which 3 I place 
inthe quorieart, and his cube being 27, I o 
ſubſtra&from-32, ſo reſteth5. And ſo1 #3 
haue done with the firſt pricktowards my 2 2768(3 : 
left hand,as here in the work you may ſee, 27 
Then 1triple the quotient 3, &itis 9, which I ſer one 
place from &s laſt hi ati ds my right _ 

| C2 na 


: 
l 
, 
[1 
- 
| 
: 
”— l 
- - 
| o 
"8 
SL -} 
4 
A | 
F - 1} 
=” | 
vE \ 
5 - 
REN 2 
'* 
— 
v2 | 
© Fx - 
ng 1 
2 G 
$ 2 | 
—'% 


 placevaderthe line vnder the diuiſor, 7 ah 


then multiplying the digit 2. cubickly & 59600 * 
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And then I multiply the triple of the quotient beino 9, 
by the ſaid quotient 3,ariſcth 27,the wich | place vnder 
5 7,drawinga line vader my diuiſor 2y, and then | {-cke 
how oft I can hauc 27 the diviſor in 57, which is a part 


ef the diuident, the which I can haue 95. 


ut 2 times : which 2, I place in the 2276 8( 55+ 
quotient, and by the faid 2 I multiply —————— 
thediuiſor 27, ſo ariſeth 54, which I 4 


—_—_ 


as here youſce. — 
And then Iſquarethenumber laſt placed in the-quo- 


ticnt being 2, and it is 4, which fquare Imultiply by the 


triple of the firſtquotient number being-9, ariſeth 36, 
which I place ynder:5 4, one place neerer towards the 
right hand,as here you may! ſee. And og i td 


ariſcth 8, to bee ſet vader the line one 2.2258 (32 
place necrer towardstherighthand,& ————-— 
adding all theſe ſums 'rogether, there £.<7_ 
ariſeth 5768,the which ſubſtrated fro F4 
the number belonging to the firſt prick #56 

there remainethnothing : ſo I ſay that ©. 
32768 isacubickenumber, and 32i5-' 5768 © 
thetrue roote thereof, You may proucitby multiplying 
the quotient cubickly, and abating the produ-from 
the number propounded, there will remaine nothing. 


To finae the neereſt ro8t of #umber not eubicke,/ 


| \ Queſtion, 
I dematid the true cubike root of 1 178 34. 
= Reſolution. TH 
The pricks placed inorder as before, I find there will be 


but. 
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 neerer towards ny right hand:and adding *- 7, 
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but 2 figures in the quotient,&: thatthe cubick niiber of 


117 1s 64; whoſe cubick root is 4,which4 I place in the 


quotient,and his cube 64 being abared from 117, there 
remaines 5 3 tobe placed ouerthelaſt prick:then tripling 
the quotict 4,ar1ſeth 12 tobe ſet down one place neerer 


towards my right hand,& then multiplying the quotient 


by the faid criple,doth ariſe 4.8 for a diuifor, which 1 ſet 
in his place,drawing a line vnder hinras in the former 
work you ſee, And I I make ſcarch how oft Ican hare 
48 11 538,which I can haue many times, but more than 


eriunes ] muſt not take ;and theretoreT fer downe 9 in 


rhe quotient, & multiplying the ſame: bythe dizifor 48, 
art{eth 432,to be placed vnderthelinevnder thediuiſor, 
then I doe multiply the ſaid 9 ſquarely, ariſeth 81, the 


which multiplied by 12 being thetriple of &6 
tho fiſt quioticnt,arifeth 9923 thewhich-I '54(2(3 (5 


ſet downe one place neerer towards my XX7884(49 


right hand;and then I multiply 9 cubickly, © —E—_—— 


# 


ariſeth 729 to bee ſet downe yet one place (5 


all thoſe ſums together,the totall is 53649, T9. . FOE 


which abated from 53884.,rclts 235; And. 432 


thus I afirme,that 49 isthe ncereſt cubicke i '2 7? 


. root in whole numbers of 11:7884.,ashere__.729. 


by the worke you may ſee: : 1: © 536490 
Now to finde a denominator forthe 235 remaining, I 
ſquare the roote-49, ſoariſeth: 2401. Then T triple the 
ſaid (quared nymiber, and thereariſerh 7203;and then I 
triple che roote49,ariferh ncaa 
it makes 148. ARwhich ſums:toyned+ together, makes 


735 1,and ſothe true cubickexoor of 117884 is 49 ard 
: 2Pansof an yoites = 1 2 oO acts, 
GC; Theore 


4 


and more nor ;-. 


— —— 
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Theormes ſhewing the true proportion that a bullet 
ofone mettall beareth tothe like bullet of a contrary 
mettall,as alſo the proportion that the circumference of 
any bullet or globe,&c.beareth to the diameter, and of 
the ſuperficiall content thereof to the diametrall ſquare 
thereof, the which according to LArchimedes are thus 
proued. | | 
- All circles are equall to that right angled triangle, 
whoſe containing ſides, the one is equall tothe ſemidia- 
meter, the other to the circumference thereof, =» 

The proportion of all circles to the ſquare of their 


'Diameter, isas 11 to I 4. 


Allglobes beare together triple that proportion that 


their Diameters doe. 


The circumference of any circle, is more nor the tri- 
ple of his Diameter, by ſuctrproportion as is;leile than 


Abullet of Iron,tothe like bullet of marble ſtone is 


in proportionas 15 to 34. 


bulletof lead to the like bullet of Iron, is in propor- 
tion aS 28 15toO 19. ? 
A bullet of lead to the like bullet of marbleſtone is in 


.proportion as 4to x. 


The Diameter of any buller, &c.is in proportion to 
the circumference as 7 to 22. 


How by __ true weight of eny one bullet, and the 

 ameter of the peece due for the [aid bullet, to finde out 

the weight of any ather bullet belonging to a 
contrarie peeceof Ordinance. 


AdmitaDemy Cannon of 7 inches Diameter ſhoot 


Lg 
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att Tron bullet of 32 pound weight, I demand what 
weight ſhall that bullet be of, that ſerues a Cannon of 9 
inches diametcr ? | £ 

Keſolut 10+ : 

To anſwer this and ſuch like, there is a .generall rule , 
for Exclid in his ſixt booke of geometricall elements, 
hath demonſtrated and proued that all globesare in tri- 
ple proportion to their Diameters, therefore I multiply 
the proportion of each bullet cubically, andTI finde the 
cube of 71s 343; andthe cube of 9 is 729. Then by the 
rule of proportion I ſay, If 343 yeeld 32 pound weight, 
what ſhallthat bullet weigh whoſe cube is 7292 Somul- 
tiplying 729 by 32 pound,the weight of thelefler bullet, 
ariſcth 23328, which diuided by the 343, being the 
cube of the leſſer buller,yeelds in the quotient 68 pound 
&-3; parts of a pound, ſo much ſhall that bullet weigh, 
that ſerues a Cannon of 9 inches diameter, as by wor- 
king therule you ſhall inde. 


Another eaſie concluſion, how by the weight of a ſmall bullet 
knowne, to finde out the weight of a greater, _ 


 Bueſtion, 

' Abulletof 3 inches diameter weighing foure pound © 
weight, what ſhall a bullet of the ſame metrall weigh 
whoſe diameter is twice the height of the former(thar is 
6.1nches high?) | 
: Reſolution. 
I worke inthe orderof the former concluſion, multi» - 
plying the diameter of each bullet cubically, and divi- 
ding as afore is ſhewed,the quotient is 32 pound weight, . 

ſ{omuch ſhallthe greater bullet weigh. . ; 
: 


TO THE ARTE 
Example. 

In the laſt concluſion the weight of the greater bullet 
weighed 32 pound,being 6 inches diameter, how ſhall 
Ifindethe weight of a bullet of the ſame mettall that is 
but halfe that height. 

' Reſolution. 

. Ifindethecubeof 6 is 21 6.and the cube of zis 27,ſ0 
framing the conuerſe rule'of 3, 1 ſay : If 216 yeeld 32 
pound weight, what will 27: And multiplying 27 by 32, 
and diuidingtheprodu by 2 16,the quotient yeclds 4 
PR true weight of the leſſer bullet. And note that 
it you know thediameterand weight of any bullet,and 
would know the weight of one that is but + the heightof 
the firſt, the lefier ſhall be in weight but the ; partof the 
oreater. Orknowing the weight of __ bullet, if you 
would know the weight of another of the ſame metrall, 
being twice the height of the former, the greater ſhall 
weigh 8 times as much as the lefſer,asin a figure demon- 


ftrariuely hereafter drawne you may ſee. 


How by knowing the weight of any bullet whoſe diameter 
contarueth both whole inches and parts of whole, how 
you ſhould worke to finde out the true weight 
4 +. of -apother whoſe diameter ends 

i " witha fraction, 


Queſtion. ES. 
If a Sakeret ſhoote a buller of 2 inches { diameter, of 
3 pound weight, what ſhall a Culuering ſhot weigh of 
51nches; diameter ? | 


Reſolution. 


Toanſwer this or ſuch like, I reduce each bullet => 
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his proper fration,and I findethat the bullet of 2 inches 
3 diameter will be ina fraction *; ora 1 1 quarters, & the 
Culuering buller of 5 inches ; height, will be *2 ; then T 
multiply each of tneſe 2 fractions cubically, and T finde 
that the cube fraction of the lefler buller is '”%; and the 
cubicke fraRion of the greater is *'*- which known,1 ſet 
down vnder three pound(the weight of the leſſer bullet) 
_ the vnite x, and itwill repreſent a fraftion thus Z, and 
then multiplying and diuiding by the goldenrule in fra- 
Rions,I finde that the weight of the Culuering ſhot of 5 
inches ; diameter will weigh zo pound weight andal- 
moſt 3 pound, as inthe working youmay finde. 


How by knowing the diameter and weight of aniron bullet, 
#0 inde the weight of a bullet of marble ſione of the like dja= 

meter : or how by knowing the weight and height of a ' 

bullet of marble, to finde out the weight of an 
iron bullet of like height. 

Dneſtion, AE 
Admit an iron buller of 4 inches height weigh 9 
pound, I demand what ſhall a bullet of marble ſtone 
weigh of like diameter. 
Reſolution. 


and}. parts of a pound: that is,4 pound wanting *-- part 
of Ben ſo much ſhall the buller of rneble fon: 
weigh that is in Diameter and Circutaference, cquall bo 

«dias | . me 
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thelike bullet of iron. In like order reducing the weight 
_ ofthe ſtone bulletinto his properfractis,you ſhal haue 

pound, which diuided by 1 5;the proportio the ſtone 
bullet bearethto-the like bullet of 1ron, your quotient 
is 9,the number of pounds that the iro bullet weigheth. 


How by knowing the height aud weight of an iron bullet, to 
finae out the wereht and height of the like bullet of lead, or 
how to finde the weight of an iron: bullet, by knowing 
' the weight of a leaden bullet of like diameter. 
Dueſtron. 

There isa Cannonthar ſhootes an iron bullet of-72. 
pound weight, what ſhall a bullet of lead ofthe ſame di- 
ameter weigh * Reſolution. . 

To worke this, I note that the theoreme before ſaith, 
that a bullet of iron to thelike bullet of lead,ſhall beare 
ſuch proportion as 28isto r9,therefore I multiply 72. 
(the pounds which the iron ſhot te 4 28,10a- 
riſeth 2016,which diuided by 19,:>thequotient is 106 - 
pound ſo much willa leaden bullet weigh tharis pros. 
portiqnall to. an iron buller of 72 pound weight. 
| Inthis order by working as I haue ſhewed in the end, 
_ of the laſt concluſion,you may by knowing the weight 

of the leaden bullet, finde outthe weight ' the like bul- 
let of iron. . OP. i 
How you may fi#d out the weight of any tone bullet of war- 
ble, by mn the weickt of the rol bullet of 56 d, of 
how by knowing the weioht of: the lone bulles © 
tafinde out the weight of a leaden ballet . 
of. like pr odort ion. . 


BCO/TEON, 


| ITfabullet of cad weigh 106 pound, what ſhall ab 


wi. 
ct 


fl 


tn ae, a. 
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duc of rhe denominators; your 
pound,fhewing the true weight of the leaden buller. 
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[ct:of marble ſtone weigh of the ſelfe like proportion * 
Reſolution. 


Toanſwer this, I-finde that a bullet of lead to the like 


| bullet of marble, beareth ſuch proportion as 4 to r. 


Therfore multiplying 106 by r, and diuiding the pro- 
duR by 4, the quotient will be 26 L558 & ;, ſhewin 
the true weight of a ſtone bullet, that is proportion 
to the like bullet of lead. _ 
And now to finde ont the weightof the leaden ſhot, 
by knowing the weight of the ſtone ſhot, reduce the 
ſtone buller into his proper fraQtion; you ſhall haue ©, 
6 ſetting 1 vnder g Ratio wiſe, multiply the numera- 
tors together, and likewiſe the denominators, and diui- 
ding the produ@ arifing of the aumerators by the pro- 
"quotient will bee 106 


If you haue or doe know the weight and true height of 
a bullet of ſtone,or any other merrall, 8& are defarous to 
know the weight and height of another bullet that is 
preater or Jefler,and of the ſame mertall, in working as 
the firſt conclufion ſheweth, you thall haue your deltre. 


To finde out the circumference of any cir- 
cle or bullet. 


Dneſtion. 


: Tdemand how many inches isabout thecircunife- 
xenceof that bullet whoſe diameteris 9 inches, 


- 


6-2 Reſolution. 
To workthis or any ſuch like,thereis a general rule 


thus, that the proportion ofthe diameter tothe circum- 
D 2 ference 
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ference isas 7 to 22, therefore multiplying the diame- 
ecr 9 by 22 ariſeth 198, which ſumme diuided by 7, the 
quotient is 28, 3 ſhewing the true number of inches a- 
bout the circumference of a bullet of 9 inches diainetcr, 
as the figure here demonſtrated ſheweth, 


| How you may by newing the circumference of any bullet, 
finge out the height or diameter of the ſame, _ 


Lueſtion. Thott: 

The circumference of the bullet in the laft concluſt- 
en, contained 28 inches 3 as in the demonſtration you 
may ſee, Lwould know how I ſhould worke to finde how 
many inches the diameter of the ſame is. 

Reſolution. 

To worke this and all ſuch like, I muſt worke contra- 
rie tothe former concluſion , firſt reducing the whole 
number and broken, being 28 inches ;.into his proper 
fraction, and it will bc **5 then multiplying by 7.accor« 
ding to LArchimedes dottrine, and dividing by 22, the 
quotient will be 9, ſo many inches is the diameter of the 
lame bullet... | a Sire 4 ? 


In 
4 


©. 
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In this order you may finde out the diameter and Cit® 
cumfercnce of all other bullets. 


How to finde ont the ſolid content of any bullet, &&c, 


Ducſtion. 
' There is a bullet of iron whoſe diameter containeth 
9 inches, how many ſquare inches 1s in the ſolid content 
thereof * 0 
Reſolution, 
To know this and all ſuch like, there is agenerallrule; 
as thus, to multiply the diameter in his ſquare, I meane 
cnbically, and then multiply that produ@ by 1 r, diuide 


the totall ſumme by 21, the quotient ſheweth the num- 
ber of ſquare inches in that ſphe1icall globe or bullet, for 


9 multiplied cubicallyariſeth 729, whichaugmentedin 
11 is 8019, thattotall diuided by 21, yeeldeth 381 in- 
ches,and< ſo many ſquareinches of iron will be ina bul- 
letof 9 inches diameter. 


To finde the true content of the ſuper ficies of «ny circle 
arevone vp01 4 flat, as ona table or paper ye, 


F —<r 
There isa circle whoſe diameteris 2 r inches, I de, 
mand how many ſquare inches is contained within the 
circumference of the ſame? ne 
Reſolution. * IS 
- To refolue this or ſuch like, there is agenerall rule, in 
taking > the diameter, and multiplying it in* the<cit- 
cumference, or ſquaring the diameter, andmultiplying 
the produ@ by 11., and dividing the reſult by 14, the 
F- D 3 quoticne. 


. SES TI he BS * ate S + & : . | \ ; 
> G2 Ws SS ae Y we SI \ 7». Wy , AE ot. wg* 
+ , Ix 2 oe g — s a , , L EO RI HT Py: Oe" 4 
{ | hs oy” Ys - | ; 4  - », 
x pb Stan a . £2 —_ -- o <% ; F . A | 
A 4 of de ; Ps. + -Y 4 « 
WIE x of — T CLEIEIES 0 Fd - bow \ 
" Os ; L 
C'{ Wy = s , A P ——_w << -— _ Cc 
——— 4 ———_— - &- % > + U - _ -— _— _— o _ _ . ”——— . _ _ — So _ ——_—_— " —_ ———_— - _ 
mY 


x76 THE ARTE 


quotient ſheweth the Area or contentofall the ſuperfi- 
cies within the circumference thereof. Example : 

The ſquare of 21 is 44 1, which multiplied by r x is 
435 1,thart diuided by 14,yceldethin the quotient 346 
inches:.Or other waies,take the halfe of 21 inches, that 
15,10 inches-,& take; of the circumference,which is 3 3 
inches,reduce them into frations according to the rule, 
you haue * forthe diameter &?: for the circumference, 
then multiplying the one by the other, the produd is 
2. Which divided by the denominator 2, ;yeeldeth in 
the quotient 34.6; as before. In this order you may find 
out the contear of the plaine of any circle. 

To finde out the circumference of any bullet or globe di- 
Kers and ſundrie waies. 
| Queſtion, 
_ How many inches.is about the circumference of that 
bullet orglobe,whoſe diameter is ſuppoſed to be 2 1:in- 
 ches high 2 Reſolution. 

After you haue with:;your oper Lend 
outtheheight of thediameter,multiply the ſame by 22, 
ſothere will ariſe 462,the which diuided by 7,the quo- 
tient will be 66 inches,the true mealure of the circum- 
ference. Awother way. 

Triple your diameter, and thereto addethe ; part of 
the ſame, your produd is the circumference. Example: 

The triple 2 I is 63,andthe: part of 21 is 3, which 
addedto 63 is.66 inches, as beforc. 

: Another wayto workethe ſame. 

_Looke how many times you can haue 7 in the diame- 

_ ter, ſo many times muſt you haue 22 in the circumfe- 
rence.Example. The diameter being 21 inches,dinided 
by 7,yeclds iathe quotient 3,by which if you multiply 
22 
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22, your produR will be 66 inches, forthe circumfe- 

rence, as before. In this order you may find outthecir- 

cumference of any bullet,or ſphericall body,&c. 
To finde out the Joerg of any round body,as bullet, 


globe, ec. aiuers and ſundry wates, 


Bxeſtion, Thauea demy Cannon bullet of 7 inches 


diameter, I'demand how:many inches'the ſuperficial] 
content thereof 1s 2. 

Reſolution. To anſwer this and all ſuch like, I muſt in 
the order beforc ſhewed. find out the circumference of 


_ thebullet,andI finde thata buller of 7 inches diameter, 


ſhall containe 22:inches in circumference , which cir- 
cumference being multiplied in the diameter, ariſeth 


154 inches, the true number of inches contained vpon' 


the ſuperficics of abuller of 7 inches diameter. . 
Awother WAY. | 
Multiply the ſquare'of the diameter of any bullet or 
lobe by;* the produR is your defire. Example:The bul- 


et whoſe diameter was 7 inches being ſquared, the 
ſquare thereof is 49, which multiplied by 22, yeeldes 


1078, which ſum divided by 7, the quoticnt is 154 in« 
ches as before. Another way, 


Dividethe ſquare of the cireumference of any bullet 
y 7 your quotient numbers will ſhew you the ſuper-- 


7 


ficiall meaſure of the ſame. Example. 


Thecircumference of the bullet aforenamed of7 in- - 
ches diameter containeth 22 inches, the ſquare thereof - 
is 484 inches, that niiber diuided by *7as you do in fra- - 
Rions,in ſetting an vnire vnder the ſquare numberthus, - 


*+ 8: multiplying the ſaid ſquarenumberby the deno- 
minator of the-other fraction being 7; ariſeth 3388; 
which diuided by. the. numerator 22 , the quotienc”” 
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18. THE ARTE 
45 154 inches, the ſuperficiall contentthereof, as before. 


How you may finde out the ſolid content or craſcitude of any 
round bullet or globe, diners wayes. 


Lueſtion, 

In the queſtion before propounded ofthe bullet, whoſe 
diameter was 21 inches, I would know how many un- 
ches be inall the ſolid or maſliue content therof? 

XK eſolut [ 073+ : 

_ I multiply the diameter cubickly, and after multipli- 
ing that cubicke numberby 1x, ariſeth 101871, the 
which diuided by 21, my quotient is 4851, ſhewing 
there is ſomany inches in the ſolid content of a buller or 
-lobe of 21 inches diameter. 

Ra nother way. 
Multiply the cube of 5 the circumference by 49, and 
diuide the produd ariling thereof, by 363, your quoti- 
ent willſhew your deſire, Exemple : The circumference 
of a bullet whoſe diameter is 21 inches; containeth 66 
inches, the - thereof is 33 inches, theaube whereof is 
35937,that ſumme multiplied by 49 is 1760913,which 
dinided by 363, the quotient is/4.85 1 inches as before. 


How you may by knowing the diameter and weight of 
ny bullet, or other round body, finde out the diameter 
of any bullet or globe that weieheth rwice 
the weight of the former, 


ah 145 1, neſtion. FTTrt he + 
 Thereisademy Culuering bullet of 4 inches diame- 
ter weighing 9 pound, I demand the true aus 4 
: tat 
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that bullet which weigheth 18 pound weight. 
Reſolution. © 
To workethisandall ſuch like demands, this rule is 
generall in'multiplying the height of the lefler bullet 
whoſe weight is knowne cubically, then doubling thar 
ſurme, and extraing the cubicke roote thereof, the 


quotientwill anſwer your queſtion. Example.The bullet 


afore named of 4 inches diameter being multiplied cu- 


bically is 64, that fumme doubled is 128, the cubicke 
roote thereof is 5 inches anda fraction remaining ſcarce 
the; part ofan inch, ſhewing the rue height ofa bullet 
that weigheth 18 pound, In this order if you haue a bul- 
let that is 3 times as heauic as another of like mettall, 
whoſe weight is known, and that youdelire ro know the 
diameter of the greater bullet : in tripling the cubicke 
number ofthe leſſer bullet whoſe diameter is knowne, & 
extracting thecubicke roote thereof, you ſhall finde out 
the true height of thegreater bullet.Orif you would find 
out the height of any bullet of like metral,that weigheth 
4 tines as. much as art other bullet whoſe weight 'is 
knowne, quatriple the cubickenumber of the diameter 
of che lefler bullet,andextrad the cubicke root thereof, 
your quotient will fatisfie you. Orif 5 or 6 times, 8c. in 
working as Ihaue ſhewed you may findeyour requeſt. 


How you may Geometrically finale ont the diameter of any 
bullet, that age. es twice as much 45 another 
| yowne bullet. 


Take the true height or diameter of the leſſer buller 
whoſe weight you know, and ſquare the ſame as you {ce 


ia the figure following. Then drawaline that may TOs 
E the 


20 -+ FHE-ARTE 
' theſaid ſquare in 2 cquallparts, inthe 2 oppofiteangles, 
- and that line ſhall be the diameter of a bullet twice the 
weight of the other: then diujdethat diametrall line in 
2 equall parts, ſetting onefoot of, your compaſle inthe 
center or mids thereof, and with the ather toot draw a 
circle, and that circumference will repreſent the propor- 
tion of a bullet, twice as mych.in weightas the lefler.. 


+ How you may Arithmetically proue 
; thi concluſion. - WS TI £40) 
The diameter of the leſſer bulletis 5.inches,the ſquare 
of it is 25. that ſum. .dquble+is 50. the ſquare: roote of 
50,15 7-:and ſo mucn is the diameter of the greaterbal- 
 ker,as inthe figure here drawne you may ſee. 


_Avother way Geometrically, to finde the diameter of any 
UVnknowne bullet that t double the weight of a 
knowne bullet. 


Draw a {traightline of what length youthinke good, 
as you ſcethe lme A,B. then draw another croſle line 
- perpendicular to theground line as you fee the tine C. 
D. notethemecting or croſling of the lines, as is the 
point E. This done,open your compalle the jul. kengrh - 
| - OE 
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of the diameter of theleſſer bullet whoſe weight you 
would double,ſetting vnie foot ofthe compaſle in E.and 
the otherin'D.and'mcaſirerowardsB.twicethat diame- 
rer,as is done inthe points F.G. Then divide the line E. 
F. in 2.cquall parts in the point H. and after diuide the 
line E.H.mm 2 <quall halfes, as inthe point I; ' And laſtly 
diuide the line 1. H, in z equall ' parts-itr the poine K: 
Which done, open your compas,placing onefoor in K. 
and rhe other in G.dtaw=acitcle; as you ſee, T dee the 
ſemicircle L,C.G.Afﬀer dividethe line C.D.itt 2 equall 
parts itithe point M. and opeling your, contpalle the 
ft widenesofone of thole parts, ſet 6ne foot in M. and 
with the other foot draw the line C.N.L.Whichdone, 
the bullet whoſe diameter is-the line L. E. will weigh 
twice as much as the bullet whoſe diameter is the line E. 
D. as Exclid in his 6. bo&ke of Geometricall Elements 


doth demonſtrate and proue. 


_ 


Thegreatercircle O:doth-ſhew the proportion of a 
bullet that weigheth ewiceas muchas the leſſer circle N. 
both the ſaid bullets beigg caſt of one like mertall. ' + 
2 E 2 Another 
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Another demonſtration to prone the former 

7 concluſronbynumbers, ' © 

Ina concluſion before ſet downe, wherethe; bullet of 

a demy Culuering of 4 inches diameter weighed g. 
pound, I proucd that a bullet whoſe weight' was 18 
pound ſhould be morethans inches diameter. Euen ſo [ 
haue hereunder diuided the line E:D. ofthe former con- 
cluſion, being ſuppoſed to bee the diameter of a, bullet 


' whole weight is knowne, into 4 equall parts or.inches.. 


| Andlikewiſediuiding the Diameter F. E. into the like 

diuifionsit containeth 5 of thoſe parts, and almoſt rhe 
<parvofaninch more,ſhewing thetrue height,of abul- 
lertthar is twice as much in weight as the leſſer bullet of 
4 inches diameter, asthis figure ſheweth.. 


+ 8 


4 
4 


 Asthevpper face or fide ofany ſquare being:doubled, 
the ſquarearifing ofthardoubled {ide ſhallbein propor- 
tion 1uſt 4 times asmuchas the firſt ſquare was, whereas 

ph __ a great 


”» 


"4 na . . My 
< 


» Te 
+ <4 p — 


>" 
: 3 
| Fa IA 


. th ms | —_ 
— v2 ——__ > m—_—_—_—_—— 


he * _ Fe 
Vs " ? FO + <1 \ Fas I 65 © 2 
x Fm - > _ »* D 
_— "- im oa” "Ss e K+ . £ da 3 & A 
» \ x . . V l - 
of 7 > = ks > - 


- - — _— WW — _ 
—_— - - -- m—— 
—__ - - ny ——_— . — —— _——— ro = 
+m—_ - _- 


OF GVNNERIE. T 


agreat many would thinkit would be but twice asmuch. 
Euen ſorche diameter of any circle being doubled,the A+ 
rea or ſuperficiall content of the flat of the ſame circle ſo 
doubled, ſhall be foure times as muchas the other. Alſo 
any cube, globe or bullet, whoſe diameter is.in double 
proportion toanother, the ſolide content of that bullet 
whoſe diameter is ſo doubled, thall be. in weight 8 times 
as muchas the leſſer, as theſe two examples in the cons 
cluſtons following figuratiuely drawne,ſheweth. 


How by knowing the ſuper fictall content of the platne of any 
circle, to finde out the ſuperficiall content of another 
that ts twice the djameter of the firſt. © 

__ Dueftion. 3er1) O16 

There be two circles drawne.,the one 7 inches diame- 

ter,the other 14 inches: how muchis the content of the 

greatercircle more than the leflere * 

Keſolution .. EE) 4 

Toanſwer this or the like,by the theoreme afore men- 


tioned, I {quare; the diameter of the leſſer circle being 
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{euen inches, ſo ariſeth 49 inches, that ſquare multipli- 
edby 11,yeelds 5 39, the which diuided by 14;the-quo- 
tientis 38.inches + ſhewing the ſuperficiall contehie of 
thecircle'of 7 inches diameter. Alſo working 1n the 
{fame order,I finde the content ofthe greater circle of 14, 
inches diameter tocontaine 154 inches, which diuided 
by:38::the quotienr is 4, ſhewing that the ſuperticiall 
content of thegreater circle is iuſt 4 times as much as 
the leſſer. 

By knowing the weight and height of any one bullet to finae 
'0nt the weight of another of twice the height of the former, 
LOG | | Bueſtton, | ' | | 
_ If abulletof 4 inches diameter weigh 9 pound,how 

much ſhall a bullet of 8 inches height weigh. 
e632 290431 49 Reſolution. | 
-Taknowthisorthelike,multiply thediameterof each 
buller cubically,& I finde the cube of 4 is 64, the cube 
of 81s 5 12, which knowne; I frame the rule of propor- 
tionlaying,If 64 yeeld 9 pound, whatwill 512 2and in 
multiphyingand diuiding according tothe rule;my quo- 
eientis 72 pound, the weight of the greater bullet,(thar is 
1ult 8 timeSthe weight of the leſſer bullet.) For further 
prpofe, behold theſe 2 figures in cubick forme, where 
you-may.ſ{ce that the greater figure whoſe (3deis in dou- 
c proportion to tHeleſler, doth contaitic 8 times the 
QuanutiEvf thelefler,,  ___ 4% 


rd”, Ho” " opti. MY _ 4 
OF GYNNERTE. = 
Ap eaſie rule to finde out the diameter of any bullet, 
aud haw to know how much one bullet is 
highet than xvot her by Arithine- 34 
ticke kill, without any cal- 
laper compaſſes. 

If you wanta paire of callapercompaſſes, take a line 
or a garter, &c. and gird the balkt or buljets whoſe 
height you defire iuſt in the mids, laying that meaſure 
to an inchrule, noting how many inches or other mea- 
ſure the ſame cantaineth,then multiplying the ſaid mea- 

_ ſures by 7, anddiuiding by 22, the quotient will ſhew 
you your requelt. And then abatingthe lefler diameter 
from the greater,the remaine will ſhew you how much 
the one is higher than the other. * 

Exemple, 
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How you may Arit hmetically know the true breadth 
of the plate of the ladle that i due for any 
peece of Ordinance, by knowing the 
height of the bullet fit for the 
ſaid peece. | 


Takealineand compaſie the bullet inthe mids, lay- 
ing the ſame meafure'to an inoh rule , dinide the ſame . 
meaſure into 5 equall parts, 3 of thoſe parts is the tuſt 
bredch you ought to make your plate of, which being or- 
derly placed on the ſtaffe, and bent circularly, ſcrues to 
holdthe powder in: the other 7 parrs being cut and ta- 
ken away, andſo left open, ſerues to'turne the powder 
into the peece;the which to doe Gunner-like,as ſoone as 
you haue filled the ladle fo full that you may ſtrike the 
ſame witha rule, and put the'ſame- into the mouth of 
the-peece, -fixe your 'thombeivpon:the vpper vartiof 
the (taffe, towards the end next the tampion or head 
thereof, and ſothruſtingthe ladle gentlie home to the 
breech of the peece; turnetherammer ſtafte, ſo as your 
cthombe fatl direQly;vnder the. ftaffe, :and ſo ſhall you 
empty your-ladle orderly. 0 
Nowtoknowthe+parts of the bullets circumference, 
that you may-makethe plate of your ladle orderly, 8& of 
thatiuſt breadth; laythe meaſure of rhe whole-cireim- 
ference to aninch/rule; and then multiply the ſame by 
3, anddiuide the produby the denominator 5, your 
quotient willtell you truely he breadth that the plate of [ 


yourladleoughttobe of. - 
ad aa nt; ; Example. 9) 
A Cannon whoſcbulletis 7 inches high, will be 22 


F inches 
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inches in thecircumference, that multiplyed by 3:is 66, 
which diuided by 5, the quotient is 3 inches -, thetrue 
breadth thatthe plate for acannon ladle of 7 inches dia- 
meter ought tobe of." _ TY 

Thelength of the ladle is tobe madeaccording to the 
length, height, and weight of the peecc for which it is 
made, which inatable inthe endof the booke you may 
finde ſet downe for allſorts of peeces. 


How to make aladle for a chamber-bored-poece. 


; Openyour compaſiethe inſt diameter of rhe cham- 
ber, within £ part ofan.inchthereof. Diuide that mea- 
{urein 2:equall parts, then ſet your compaſle to one of 
thoſe parts, and-withthe ane foote fixed on-a+paper or 
 1mooth boord,drawwithrhe other foot acirclezthe dia- 

meter thereof willbeariuſt-quarter:of an.inch ſhorter 
than the diameter ofthe chamber-boregby the circumfe-. 
reace wherot,you may finde outthe true breadth of the 
plate ofa ladletharisfirfor ſuch a chamber-bored Can- 
non, by therule afore ſet: downe howto! finde- the true 
breadthof theplate of any ladle, for any other pecce of 
Ordinance, in taking the 4 parts of the circumference 
thereof, the length ought to betwice the diameter, and. 
.2-parts, to heldat 2 times: the inſt quantitic of corne. 
4 is dueto chatgeſauchachamber-bored can- 
non with. | 


Ex ample. . 531 
Thediameter of the circle drawne.for any cannon 
whoſe chamber-bore is 7 inches,containeth. 6 inches 2, 
the circumference whereof is 21 inches 5, the 7 parts . 
thercof is 12inchys 4, and ſo much ought that ladle - 


OF GVNNERTE. 29 
be in breadth,andinlengrhir ought tobe 18 inches 3.In 
this order you may worketo make a ladle in length and 
breadth for any bel-bored Cannon:andto finde out the 
thickneſſe ofthe metcall atthe touch-hole, or the height 
ofthe bore thereof, the concluſton following will ſhew 
you. 


How to finde out the height or diameter of the chamber, in 
any chamber- bored Cannon, or other peece of Ordi- 
ance, and bow to finde out the thickne(ſe of 

the mettall round about the 
: chamber thereof. 


Take your priming Iron, or elſe a Rraight peece of 
weed —_ the dh in GILES a \ xripSny 
then putthe ſameinto the rouch-hole, downe to the 
loweſtpart of the concauity of the peece, and then with 
your knife or elſe with a peece of chalke, make a ſtroke 
vpon the wyer hardby the vpper part ofthe mettal,wich- 
- our the peece at the touch-hole, then meaſure by your 
inch rule, how long the wyer1s from that ſtroke to the 
end. After put in the ſame wyer againe, and pullit vp, ſo 
as the bowed end may reſtor ſtay within the cilinder or 
colneue oe makeanother ons _ 
on the ſaid wyer; theypper partofthe mettal;rhe 
diſtance ah Lore 5 tookes jache uſt chickn efle of 
the mettall, round about the chamber, the which abated 
fromthe length of the wyer (I meane from the firſt 
ſtroke to the loweſt end)the remaine is the true diame- 
ter of the chamber-borein that peece., | 

Example, 
Admit the length of the wyer from the end ofthecon- 
Þ 2 7" >" —_ 
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cauity to the firſt ſtroke containeth 1 5 inches, and the. 
diſtance betweene the 2 ſtrokes is 8 inches :. then thoſe 
8 inches is the juſt thickneſſe of the metrall abour- rhe 
chamber ; whichabated from 15 inches, reſtes'7 in- 
ches, the tuſt diameter of the chamber in ſucha peece.. 


By ' Arithmeticke skill, how to know whether the ca- 
ryage for your peece be truly made or no: or how 
the caryage for any other peece of 
Ordinance ought to be maae. 


Meaſure the iuſt length of the Cilinder or bore of 
your peece, the plankesof your caryage ought ro bee 
once and a halfe thatlength. Alſo 6's the diameter 
of the peece,andthe ſaid plankes at the fore end ſhould 
bee in depth. 4 times the diameter, andin-the midſt 3 
times and = the diameter, and at the end next the 
ground, two times and + the diameter, andinthickneſſe 


once the diameter.. 


E xample 5. 


 Adinit a Culuering of fixe inches diameter 1s 1n: 
length in the bore thereof 20 times that-meaſure/ that 
is, 10 foote long,)thenT ſay that the plankes of her ca- 
ryage ought to bee 15 foote in length; and-at the fore 
end next the peece 2 foote in breadth, and in the mid{t 
one foote three quarters, andat the loweſt end next the 
ground one foote and aquarter : and inthickneſle halfe 


2foote. Alſocuery caryage ought to haue foure tran- 


ſomes, and oughtto be ſtrengthened with ſtrong Iron. 


bolts, 
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The holes or centers wherein the trunions oughr 
to lye, ought to be three times and + thediameter from 
che fore end of thecaryage, and in depth parts of the 
thickneſle of the trunions, which depth you may cafily 
finde out.as thus: take the height or diameter of the tru- 
nions, and multiply the ſame meaſure by 2, and di- 
_— by the denominator 3, the quotient will ſhew 
your defire. 


Haw by knowing the weipht of any one peece 
of Orainance, to finde ont the weight 
of any other... 


Aueſtion: 
If a Saker of foure inches diameter weigh ' 1606 
pound weight, what will a Culuering weigh that is fixe 
inches diameter? 


| Reſolution, 

Some would thinke that the rule of proportion plain- 
ly wrought, would anſwer this queſtion: but in that they- 
are deceiued ; for the content of ſolide bodyes being 
maſhe, are Sphericall or Cubicallin proportion, there- 
fore you muſt multiply the diameters of euery peece 


cubically, 8& ſet downe the weight ofthe peece knowne. 
in the middle number, and ſo working according to the 


rule of proportion,you ſhall finde out the true weight of 
the greater peece. 


Example, {he FF 
4 inchesthe diameter of the leſſer peece, multiplied: 
Cubically, ariſeth 64 inches, Likewiſe the cubickenum- 


ber: 
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ber of the diameter ofa Culuering of '6 inches high, is 
216 inches:then framing the rule of proportion, 1fay,It 
64 being the cube of 4 yeeld 1600 pound weight, (be- 
ingthe weight of a Saker of 4-inches bore ) what will 
216 being the'cubicke number of 6'inches, ſo multiply- . 
ing 216 by 1500.,ariſeth 345600. which diuided by 64 
yeeldes.in the quotient /5400 pound weight, ſo much 
weigheth the Culuering of 6 inches diameter. _ 

In working by the conuerſe rule of proportion, you 
may not.onely prooue this concluſion, but alſo may.find 
out the weight of any' leſſer peece of Ordinance, by 
knowing the weight of a greater. 


Example. R 
If 216 being thecube of 6:inches, yeeld 5400 pound 
1a weight, what will 64 being the cube of 4 inches? ſo 
multiplying 5400 by 64 there ariſeth 345600. which 
' divided by 216, the quotient is 1600 pound weight, 
ſhewing the true weight of the Saker of 4 inches diame=« 
ter, as before, 

_ Orifthediameters of the peeces whoſe weight you 
would know,containe both wholenumbers and broken, 
1n reducing each diameter into his proper fraction, and 
multiplying the ſame cubically.,ſetting down the weight 
_ of thepeece knowne,in the middle place,for the ſecond 
number,and multiplying and diuidingasaforeis taught, 
the quoticnt will ſhew you your requeſt, as the conclufi- 
on following will teach you. 
ueſtion., 

If ademyCuluering of 5 inches ; diameter weigh 
2600 pound weight, whatwill a Cannon of 7 inches} 


diameter * : | 
 Reſolus 


Wo 
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Xeſolution, 


Treducethe diameter of each peece into his proper 
fraction,and1I finde that the broken number of 5 inches. 
-diameter containeth z* which multiplied cubically ari- 


ſeth ***:. Likewiſe Ireducethediameter of the Cannon, 


4 . - . t ; " 
being 7 inches Zinto his fra@tion,and it is *:,whoſe cube 
is **”*-: thenI ſetanvnite 1-vnder 2600, and it doth re- 


preſenta fration thus***2. New to findeout the weighe 
of thegreater pcece,I ſet down theſe 3 new made fraQti- 


ons in the order of whole numbers, and working by the 
. *rule of proportion; I finde the'greater peece weigheth 
 83634/pound,;andalmoſtZ ofa pound: for in multiplyin 


29791+-by 2600, there ariſeth 7 7456600; hewhich 
augmented by the denominator 4,maketh 309826400 
for the dinidentor numbertobe divided, Likewiſe the 
fraction of the lefler peece being 9261, multiplyed by 
his denominator-4, makes 3 7044 for a diviſor, which 
diuident being diuided by the diuiſor,' yeeldeth- in the 
quotient 8363 pound, and certaine parts of a pound, fo- 
much will a Cannon of 7 inches 3 weigh being propor- 


tionall in mettall to the other peece. 


How you may by CArithmeticall skill, know how mach 
of every kinat of mettall any braſſe peece of 
Ordinance containeth. 


Dneſtion. - 
| Euery Gun-founder doth commonly vie for euery 
1 02-pound weight of copper,to-put.in 10.pound weight - 
of Lattin,and 8 pound weight of pure Tinne: Idemand : 
how many pound weightof cuery. of thoſe merrals is - 
in: 


Note, 


34 THE ARTE 
in a Culuering of 5600 pound weight ? 


Reſolution. EY vr 

To anſwer this or all ſuch like, I ioyneallthe ſeue- 
rall mixtures together,and they make 1 18 pound, which | 
Lreſcrue for my diviſor. Then I multiply the weightof 
the peece by cuery mixture ſeuerally, and there ariſeth 
of the 100 weight of copper being the greateſt mixrure, 
560000, the which ſum is to be diuided by the diuiſor 
common ( to wit, 118 pound) and the quotient 1s 4745 
poundand > parts ofa pound : ſo much copper is in 
the faid peece. Now to know how muchlatin is in the 


ſame, Imultiply the whole weight of the peece by 10. 


the ſecond mixture, and the produdt is 56000. which 
number diuided by the diuiſor common,the quotient is 
474 pound —:: ſo much latin is in the ſame peece. And 


laſtly toknow how much Tin was in the ſame peece, I 
mulriply the weight of the peece-by 8, ariſeth 44800, 


which diuided by the diviſor 118, thequotient 1s 379 


—=: and ſo much Tin was put into the ſaid pecce. 

Now to proue the worke if it bee truely wrought or 
not, I adde all the 3 quotients together, and becauſe _ 
they doeall make the true ſum of the whole weight of 
the peece according to the propoſition, I affirme the 


ſame to be truely wrought. 
The Gun-founders doe hold andaffirme.that the Lat- 


tin doth incorporate, and cauſeth the peece to bee of a 
goodcolour, and the Tin doth ſtrengthen and binde the 


other mixtures. 
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Haw you may know how far any peece of Artillery wil conney 
ber bullet at the beft of the randow, by knowing the 


wtmoſt range and point blaxcke of another peece 
and how to proue the ſame : by which rale, © 
you may know how far any peece will 
reach at point blanche and 


wimoſt range. 


weſtion. 
If a Saker at ob. conuey her bullet 200 pa- 


. ces, andatthe beſt of the randon ſhoot 900 paces,w 


will that Cannon do whichat point blancke ſhoots 360 


aces ? ' Re s 
"To reſolue this or the I ſet downe the numbers 
proportional according to the rule,multiplying 900 pa- 


ces(the vemoſt randon of the Saker)by 360 paces, (the 
pointblanke of the Cannon,) ſoariſeth 324000, which 
diuided by 200 the number of paces the Saker ſhoots ar 
point blanke, the quotient is 1620. And fo many —_ 
will a Cannon ſhoot at the beſt of the randon, thar ac 


of pr n,multip] 
Saker ſhootsarthe 


T# 
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To know how much a bullet of yr on will ont flie a bullet: 

of lead of the like diameter, I diſe 
charged out of one peece with one 
like quaniitie in powarer .. 
| ueſtions 

If a bullet of. lead of 24 pound weight, being ſhot 
Out of a peece with 3 parts of the faid bullets weight in 
powder,range at point blanke 240 paces, how farre will. 
a bullet of yron of likeheight range, being diſcharg: 4 
out of-the ſaid peece at point blanke with the like qnun- 
titie-of powders 4 a 

Reſolutions. 


The proportion berweene a bullet of yron and a bul; 
let of lead of the ſame-height, Ihaue thewed by the 
theoremes and concluſions afore ſet dowae:by which I 
finde thata bullet of yron being of equalldiametertoa 
leaden bullet of 24;pound weight, the faid yron bullet 
ſhall weigh 16/pound; parts. And for as muchas the lea- 
den bulletis hot with 5 parts in powder of his weight, 
that is, with 16: pound of: powder; which is very neare 
the full weight of the pron bullet, Ifinderhatthe faid 
bullet of yron ſhall out flictheleaden bullet; part of the. 
leuell range (thatis) the yron bullet ſhall flie being ſhot 
aSafore at-point blanke 320 paces, tharis, 8o:paces fur- 
ther than the leaden ballet rangeth at point blanke.. Bur 
ifthe pecce out of whichthe faid were ſhot, had: 
beene mounted at any number of degrees: of randon, 
the range of the-yron bullet. would ſhorten. fomewhar 
of the; of the ouerplus ofthe ſaid range: ſorharif the 
 pecce were mountedtothebeſt of the randon, theſaid: 
of yron would not.our flic theleaden buller, not- 
v L T By ; 
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By knowing how much powder # ſufficient to charge 
any one peece of Ordinance,to know bow much 
of the ſame powaer will charge apy other 
 peere of Ordinance 


.  Ducftion. : 

If a Saker of 4 inches diameter, require 5 pound of 
corne powder for her'due loading, how much of the 
ſame like powder will charge a Cannon of 7 inches dia- 
meter? he? 

Reſolution. - | 

The plaine rule of [35 + agg cannot refolue this 
concluſion, except you wen number cubical- 
ly, and thenthe quotient will you your delire. 


E les | 

The cubeof 4 is 64, aa of 7 i$:343; which 
multiplied by the weight of the charge of powder duc 
to load the leſſer peece, ariſeth 1615, which diuidedby 
the _— danced the —_— ro peece, 

yeeldes in thequotient 25Þ almoſt; part of a 
pound: fonndremnde der ala edyin- 
ches diameter -hauc tocharge her with And note, that 
foras muchas now the ſhooting with Serpentine pow- 
der is not vied, being af no grear force; 8 themaking of 
corne powder nener better knowne,[\norof more force 
than now it is made-&daily vied inſhootingingreat Or. 
dinance;as alſorhe great Ordinance now caſt;not fo ful- 


ly fortified wich merrall as they oughtto be;bcing made 
more nimble and lighter than intimespiaſt;thertorethe 
experienced Gunners :doe:obſerue asapeticrall rule ro 
abate ; part of the ordinaric charge of corne powder in 
all peeces aboue 6 inches bore. <a 

= EE... Fly 
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AJ How by knowing how much Serpentine powder will charge 
4x8) peece of Ordinance, to know how much corxe _ 
| will do the like, or contrariwiſe by knowing how 
| much corne powaer willchaerge any peece of 
= | Ordtuance, to know how much Serpen- 

tine powder will ſerne. 


Ducftron, | 
T demand how-much corne powder will charge that 
on aaks that ſhoots 24. pound of Serpentine powder 
ata ſhoot? | 


wy 


..Andnote 


 hurtthe 
Serpentine: 


great 
Nw 


works. 


M$ <> » "> 
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How by En awing how far your peece will ſbort with her 
duc charge inpowder and ſbat, how to pine aneare 
will ſhoot with acharge 


eftimate how far 
more or lefſe than her commun charge. 


Admit a Culuering fhoote a bullet of 18 potmd 
weight 90opaces, being charged with , parrs in pow- 
der of the bullets weight, I demand how far ſhould the 
faid peece ſhoot thar buller , if ſhee had beene charged 
with asmuch-powder as the bullet weighed ? 

Reſolution. W->-Þ 

By the rule of proponteagy finde the ſhould ſhoot ; 

part further thanſheedid arthe firft ſhot, being charged 


with ; part of more powder, that is 1200 paces: yet it is 
knowne ſhee will not drive the buller full omthe; part 
of thisrange further, although ſhewill comevery neare 


it, arid the reaſon is, becauſe thebullerflieth ina: 


ſenkible zght line or motionofthe buſle paſt, 2c- 
cordi ft 


' ro the degrees of randon' the peeve is 


w— to 
propor- 


ie of rhe concaue 
dwad filleth yp;which 


. 
. 


der - 


willſhoote muchfurther nor with an ordinarie charge, 
buritwill both putthe peece in danger of breaking, and 
thoſe that are neare therto in danger of their liues,if the 
pecce be notallthe berter. fortified with.metrall, 


How by knowing how much powder a few pecces of Ordinance 
Leave [pent, being but a few times diſcharged, to know how 
_ - tonuch powaer a greater number of theſarepeeces 

.. willſpendrobeoften diſebarged. 


«Lact ene: » Dipeftion. 

If 4 Cannons beingtwice diſcharged at any ſeruice, 
ſhoote 240.pound of powder, how much powder will 
charge 5 Cannonsto _ cticry one 6 ſhots £ 

ET, ._ . »: Reſolution. © 

_ . Wotkeby the doublexule of proportion, ſaying; If 4 
Cannons .ſhoote 240 pound of powder , what will fine 
Cannons: yourquotient will be 300 pound:then ſay a- 
gaine, If 2 times diſcharging yeeld 300 pound of pow- 
.der,what 6 times * and your | EX oa pound 
weight, weeh that-ſ0,muc ,powd rs -05 Can- 
AONS,19 NOOte cucry one's (hots. 0 65. 


2 To kwow how much powder enery Cannon ſpent 
11, Imphe farmer concluſionat one ſhore. 
| WIR 2 1 ---; Oxeſtton. Fe L, 


If 5 Cannons burne.g0o pound 


__ of powder, 


being but 6 times diſcharged, how much powder did e- 
very one ſhooteat one ſhooter | ry 
ab W111 315790 32%Y6 Reſolution. CID £1 fr th 04 
. Maltiply 4 the number of peeces firſt propounded by 
EUmESTcy Were diſcharged, ariferh 8,by whichdt 
ui 


% x5 8 PP. 
av Ras 
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nide 440; thenumber of pounds in,powdet ſpent, the 
quotient is 3o- pound, and ſo much powderdid every 
Cannod fireat oneſhoote.Orel{e you may multiply'the 
other 5 Cannons bythe times they were diſcharged,and 
diuiding that produR by the: powder ſpent, you ſhall 

| have zo pound weight of powder in your quotientallo, 


Howto know how much powder eaery little caske or firken 
ogeht to contajne, aud how many of thoſe caskes makes 
« Laſt of powder, ana how many ſhots any 

+3 a peece of. Ordinance... + | 
Euery little caske or firken being empty , oughtto 
wel b'rz pounid, and being filled ought hold = hun- 
dreth pound:-weight of powdet : -{othatrhe-full caske 
ought to.containe t00iof Haberdepoizeweight,-8&' 24 
of thoſe caskes'or Tn Laſt of powder. 

£08.. 


How many ſides nilfone of thoſe cazkes filled with: 


* 


powder make to 2 Culue > that ſhootes 1 5 pound 
weight of corne rowdenifongſh>t ho | 


- Diuide.theroo Sof powder: IO by 
1.5,the quotientwillſhew-you that xoo-weight of pow... 
der willbe 6 ſhots td Culoeciogelia/dnities T5 pound : 
of powder ata ſhoote, and'ro-poundro ſpare. . _ 

 kneving ban mor fits a fees of pewter > 
for « Coltering, ta 7 ſhets « 


Typ of powder willmate 
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Culyering 5 times, ſhooting 20 pound of p, 
euery ſhot, how many of thoſe ſhots will be in a 
powder (containing 24 hundreth weight)to a Cn 
that ſhoots 30 pound of powderateuery ſhot ? 
R or > 
Reduce 24 hundreth weight into pounds, you have 
2400 pound ; then ſay by therule of 3 dired; If 109 
poun weight of powder be but 5 ſhot, what will 2400? 
and you ſhall haue in the quoticat 120 ſhot, for the ſaid 
Culuering that ſhoots 20 pound weight at one ſhoote. 
And whercas the _— fayes the Cannon ſhooteth 
gs pound of $7: erata ſhot, you muſt frame the bac- 
rule of 3,and lay ,If 20 beare proportionto 120,What 
will 30? Coukiph ing a0 by 120, and diuiding by 30, 


ane aig to: fomay ſhear der will be 
am a-Laft for any Cernatthirdhoons bur 30 pound 
weigheataſhot. The like is ro bedone with any other, 
##7 peece of <Htillery, 
Ifan ordinarie Culuering ſhoot 1 5 ound weight of 
Le gn at anc ſhoote, #9 tnany times 
-—— ——— 
—_ 
quot 20, 
o 
Yropc bring aoby L5.y bedone 
iow man ETD 


To tnow how man 
kb of 8 barre 


ow ots of powyaer will ve in 4 Graund 
or 

| Dueftion, 

300. _ 
TE 
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by the number of pounds of powder due to tockuye the 
aidpecce, *! ** 


To knov Cerithmeticalh what proportion of every receit 
i to be taken t make per felt good powder what quan- 
titie (6 ener you would make at 4 Hime. 

Queſtion. 
The beſt ordinary corne powder madein theſe daies, 
containeth 12 parts of ME. 3 parts of cole, and 2 parts 


of Sulphur. "The is how tocompound and make 
the ſame is not tothis Treatiſe, being meerc 
re nn emand how many pound weight of 


htof 


2A DEM 1000 pound wei 


Broken 
ponders { 


iſ1000r your quo- 

t 4 I ah Ig ED 

ka WT the a mixture a 7 n 
ED 1000pound 

x our quotient willeilyo youtarr76pomdand par 


—— The which nemo 
{will beiuſt10600 Soo pomenreigh fo 


eva the ks be _—_ done. 
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And note'tthat the goodnes or badnes of powder may 
be known diuers waies, as by thecolour, thetaſt of the 
rongue,the quicke burning, &c. Alſo the brimſtone is 
that materiall ſubſtance that is moſt apt to kindle with 
any ſparke, rhe cole moſt fit to continue or maintaine 
the flame; and the M-. being refolued intoa windieex- 
halation worketh the effec, as chicte and principallof 
the: three. "Wm þ 6+ & "a, LEE: 

Before I frame theſe concluſions IOgs of the 
randon or range of the bullet, and the diuerittie there- 
of, it is requiſite tomake knowne to the Reader, how 
thatdiners haue written, -and ſome will yauntthat by 
the range or flight of the bullet out of any enepeece 
_ of Ordinance knowne,:they will or can tell the vemoſt 

range of all other, thinking thatthe rangeof the bullet 
outof 7 ly pre re be propartionaltathe bul- 
let and charge of powder out ofanyjother Pete Allo 
ſome doaffirm,that out of any one peece of Ordinance 
diſcharged with ſundry quantities of powder, they.can 
tel:the vtmoſt range of the bullets diſcharged ; and 
their reaſon is, that the range of thoſe bullets ſhall bee 
proportionall tothe weight of powder wherwith they 
werecharged. And hereupon ſame haue giuenout rules 
which are falle 8 fulloferrors:for the dwerſity of pro- 
portionscannot by the plaine rule #f propgrtion be re- 
ſolued,as they affirme: but this may they do;Onrof any 


one pecce of Ordinance charged withoneand the ſame. 
like charge in powder & bullet, figd by the rulc ofpro- 
_ portiori.the neare difference orranges of the bullets,the 
peece, being mounted or diſmountedat any degree of 
randon; or by knawing how many IEEE or 
.other meaſure any peece will reach at point blanke, by 
knowing - 
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ointblanke and vimoſt range of another 


. 


knowagaRe 


the fit; Or conttariwiſe-by knowing the vtmolt range 
and pointblanke of one pecce, and the vemoſt randon 


= . 
_ 


of atiother peece,they may find out the point blanke of 


that other peece;as by therules following ſhall bee pro- 
ued. And itisto be noted that any peece of Ordinance 
being mounted tothe beſt of the randon or higheſt de- 
gree of the quadrant, the motith and hollow cilinder of 
the ſaid peece, muſt be ereRedto 45 degrees, that is, at 
the 6 pointofthe skale inthe LL Initns the moſt part 
of quadrantes now are made ; ) butſome peeces will 
ſhoote as far at the 5 point, or at 41, 42, or 43 degrees 
according as the winde is of calmeneſle, for i w 
peece bec mounted higher than 45 ES:  ſhee ſhall 
thoore ſhorter in + So gree about the 5; part of her 
vemoſt range. Andtherefore to know how to worke 
theſe. concluſions, you muſt buy an inſtrument Geo- 
metricall, or by ſomicline of meaſure truely dinided, 
meaſutethe diſtancefrom the peece tothe place where 


theſhotfirſt fellor gd oY, how many pearches, 


. 
* 
4 


'knowne, dinide that diſtance by the degrees inthe beſt 
. of therandon,being 45,yotrquoticnt wet cell you how 
many paces, yardes, feete, or other meaſare your peece 
will ſhoore further or ſhorter in moys ting or diſmoun- 
os adegree: the which knowne,as I hauc ſaid, by one 
y meaſired,yourmay before you ſhoote,khoww ver 
neare how pd res 0 vr 5 will ſhooce,at the 
ſing ordiſmounting 6f any degree,allowingone &thc 
ſelfe like proportions incharging, both with powder, 
bullet andwad; oO REO 
| 3s 1 \2JF 4 How 


-— - — 
__ ——— — 


afice,they may find the furtheſt range of 


aces, yardes, orother meaſure that diſtance'is ; which 


at theta 
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How by Arithmeticke skill you may know how with one an1 
the /elfe ſame like charge in powder and ſhot, how much 
farre or ſbort, any peece of Ordinance will ſhoote, in mouns 
ting or diſmounting of any degree : whereby you may. 

know how far our peece will ſhoote at any 
Aegree ef FL randon, by knowing the. - 
diſtance ſhe ſhoots at the 
uimoit grade. 
Lucſtron. . 
Ifa Cannon at her vemoſt randon (that is; at 45 de- 


orces) carry the bullet 1440 paces from the peece,how 


tarre ſhall the ſame pecce ſhoote being diſmounted but 
onedegreec? 


on Reſolution. 
Toanſwer this or all ſach like, Iſet downethenum- 
bers according to the rule of proportion, and multi- 


plying and diuiding accordingly, I finde ſhe ſhall ſhoot 


ſhort in diſmounting a degree, 32-paces, or 53 yeards, 
' or 160 foote,which ſ{ubſtrated from 1440,reſts 1408 

aces; ſo farre ſhall the Cannon ſhoote in diſmounting 
erone degree of her furtheſt range. Or you may doe 
the like in framing the golden rule, ſaying :. If 45 de- 


greesrange 1440 paces, what will one £ and you ſhall 


aue 32 paces 1. your quotient as before. 


| How by knawing the diſtance #9 the markeb Yy the conclufion | 


or rele before, youmay know whether your peece will ſhaot 


ſhort,or over the marke,or you ma y know how far it « fron 


Jour platforme to «ny marke, within the reach of your 

peece, onely by knowing the utmoſt range 0 
Jour peece, and the dcorees (hee 

elenated at, 


Beefinn 
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Admit the fame'Cannon in the former conclufion, | 
which rangedat the beſt of the randon 1440 paces, ha- ] 
uing the like charge in powder, ſhot and wad, is laid to | 
ſhoote ata marke being mounted at 3o degrees, I de- | 
mand hou far it is fromthe peece to the fatd marke, or 
how farthe ſaid peecedothcarry fomounted © © k 


Reſolution. 
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range, the remaine 
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How to mk e 4 table of randons, or go very ueare to know 
the true range of the bullet out of all ſorts of peeces be- 
inz. mounted from degree to degree. 

Many Authors haue taught how to makea table of 
randons,whereas ſome of them neuer ſhot in any peece 
_ of Ordinance in their liues. And for as muchas 1 finde 

their writing and reaſons differing, I thinkeit will bee 
a very hard matter to makea perfe& table of randons, 
except the ſame bee tried and experimented with ſome 
peece of Ordinance in ſome conuenient ground.. I ne- 
uer heard nortead of any that hathas yet fully put the 
famein praRice,the which would be much auailableto 
Euery Gunner,to know whateuery peece would doe at 


motion or range of thebullet being ſomething variable 
.atthe mount ofeuery GPS LON ſhall very ncare find 


. outthe true range or randon ofthe bullet ſhot our of a- 
.ny.peece of, Ordinance, the peece mounited atany de- 


$2.1: ot 


of. F 


L the 


I Jparranrt 


e hereafter 


the buller firſt 
.lamep 10 An 
beingcharged with one & the {elf like quanti in pow- 


x derhuller & wadas before,the peece being of liketem- 
per raile hermouth one degree, as the Rcond my 
= | ewet L 


.the mount, of euery degree or point inthe quadrant,the 
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come very neartothis proportiogbeing 
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ſheweth: diſcharoc her,and marke where the pellet fal- 
lethorgrazcth firſt:then meaſure how far the firſt graze 
of the ſecondbullet is beyondrhe graze of the firſt bul- 
ler, fo'much will the'peece conveythebuller furtherat 
the mount of ctiery degree;or 0 Yor therto.But be- 
ing mounted abouc 2o degrees, ſhewill ſhoote ſhorter 
& ſhorter,a litlearthe mount ofcuerydegree to the beſt 
of therandon,accordrhyg to theheight &circular moti- 
onof rhe buller, If ha hPabotm zunrted to the beſt of 
the randon, the plummet will cutthe 45 degree ofthe 
quadrant, as the 3 figure ſheweth: "Or you may make a 
table of randons like the other,as thus: Meaſure the di- 


. ſtancethe peece conueyeththe bullet at the beſt of the 


ALS SE LT # 244 


diſtance the 


randon, from which abaterhe 


IT. 
Abate 300 from 1500 ,reitsg200,w 
45,the quotient is 26 3,10 many mace 
the mount of euery degreg&.= 3 . 
This conclufion or rule, Fdonoraffirmeto be cleane 
without error, forthat I never tried theſa z6.yetit will 
tried on a plain 
FALCLI ALA LIOETIIC DE CCODE ng moſited fro 
es,conueyeththe bullet with licle bending 
at... 


*a. s @M4/sD aL k. y 
” 7 JW 


1t0rodegre 
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at the fall cherof, and from 10 degrees to 29,45 the mo- 
tion of the bullet decreaſeth: fo it falleth more bowing 
than inthe firſt 10 Chery . And mounted from 20. 


= grades, to the VFEOT erandon, conueyeth thebullet, 
£7 11 a morecircularcourſe. Anditis to be goted.that ay 
peece of Ordinance hauing her duecharge, will driue 
the bullet more ground mountedar 2o degrees, than 
from ,20/ grades tothe beſt of the randon, And being 
truel ah. and dilchargedat the bel of. the randon, 
will driue the bullet 5 times the diſtance of her leuell 
range, or rather better. - 
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How you may Arithmetically know how much wide, 0utr, or 
ſhort, any peece of Ordinance will ſhoote from the 
marke, by knowing the diflance tothe marke, 
and how your peecets laid toſhoote 
at the ſaid marke. 


| Dueſtion. 

If a Culuering or Cannon of 10 foote long, be ſhot 
at a marke 700 yardes from the peece, the mouth of the 
ſaid peece planted an inch wide, how far ſhall the bullet 
light wide ofthe marke ? 

| Reſolution. 

Reduce the meaſure of the length of the peece into 
inches, becauſe the denomination of widenefle is by in- 
ches, and the peece of 10 foote length, will yceld 120 
inches.Likewiſe reduce the length from the peece torhe 
marke into inches, you haue 25200 inches. Then by the 
rule of proportion, ſay,if 120 inches ſhoot wide one inch, 
what will 2 5200 inches? And in multiplying and diui- 
ding according tothe rule, you ſhall finde in your quorti- 
ent 210 inches, that is, 17 foote 5: ſo much ſhall the 
bullet light wide of the marke. For this is a generall rule, 
that looke how many times the length of the cilinder or 


concaueof the peece is to-the marke, ſo many inches - 


ſhall the peece ſhoote amiſle, being laid ouer one inch; 
 orvnder,or wide of the marke,ifthe winde doe not alter 


it. The like is to be done of any other. 


A remedy to lay your peece ſtraight if ſhe lie either our, un- 


der, or wide of the marke. | 
Leta plumbe line fall perpendicularly ouer the mid» 


dle part of the breech of the peece.and witha hand-ſpike 
I or 
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or leuer,winde the carriage of the peece to and fro till 
you eſpic the middle part ofthe mettall at the mouth of 
the pecce, and the ſaid line diuidethe marke 1n22 equall 
arts: ſo ſhall youmake a ſtreight ſhot, giuing the peece 

ber trucdiſparture and length, 


Another way. 
Or you may take the true diameter of the concaue at 
the mouth of the peece, laying an inchrule tothe fame, 
diuidethe ſaid diameter in 2.equall parts;. to the point 
- of which diuiſion being the centerof the cilinder of the 
peece, leta threed and plumimer fall, or cle ere a 
{quire, ſoas- the containing angle touch the center or 
- middle point of the diameter, by the edge of whichrule 
or {quire draw a line with the point of- your knife, from 
the height of the mettall atthe mouth : thatline would 
crolle in the center if it were continued, and it is a per- 
pendicular or plumbe lineto the other; by which line or 
ſtrike ſo drawne, with a little peece of ſoft waxe, ſer vp 
a ſtraight ſtraw, to reach alittle aboue the-mettall. And 
knowing likewiſe the middle mettall at the breech of 
the pecce, it isan cafic matterto make a ſtraight ſhor, if 
the 2. ſights (to wit) the ſightat the breech and mouth 
. beelaid ſoas they divide the faid. marke in 2 parts: 
for thisis gencrall, that any three things that the eye 
#  cancomprehend at once, being equall withthe eye, are 
in a ſtraight linefrom.the eye, whether the ſame bee 
| at aſcent or deſcent. | 
Theline or ſtrike thus drawane at-the mouth of the 
| peece, willſhew you preſently where and how to ſet vp 
your diſparture of your pceccatany occafion. 


OF GVNNERIE. 33 
In ſhooting without aiſparting your peece at any marke 
within point blank 5p _ bon fs the bullet, 
will fue ouer the marke by knowing the 
aiftence to the marke, 


 Pueſtion. 


A Cannon or Culuering of 12 foote in length, ha- 


_ uingthree inches more mettall at the breech on each. 


ſidethan atrhemouth, ſhooting at a marke ſuppoſed to 
bee withinthe leuell range, and 600 yards from the 
mouth of the peece, being ſhot without her diſparture, 
how much ſhall the ſhot flie ouer the marke ? 


Reſolution. 

Itisagenerall rule, that looke how much the peece 
is thicker of mettall, in any one ſide at the breech, 
than atthe thickeſt part at the mouth, as alſo looke how 
many times the length of the peece is to the marke, 
ſo many times that onerplus of thickneſle ſhall the bul- 
let flie ouer the marke, being no higher than the 
pecce, and the faid peece diſcharged without her dit- 
Parture. RD TY | 


Example, 

| Diuide 600 yardes {being the diſtance from the 
peece to the. marke) by 4, (the length of the peece) 
your quotient is 150, which multiplyed by:3 inches the 
ouerplus of mettall, ariſeth-450'inches:: {o much ſhall 
the bullet flie oucrthat marke, the marke being placed 
on the fide of a hill or bearing banke, and within the 

lenellrange of the peece, MES £71 38 PTC 
* In like manner” ſhooting 'at” any marks: ——_ 
GEES... 5 1 
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: theytmoſt range of the peece, and not diſparting your 


cece;Youſhall ouer-ſhoot ſomething, giuing the peece 
cr dye length and due loading. 
How you. may lay your peece point blanke 
without inſtrument. | 
If youbring the height of the mettall at the mouth 
of the peece,and the height of rhe mettall at the breech, 


 equall with the horiſon,the hollow cilinder.ofthe peece. 


will lie pointblanke. 


How you may Arithmetically diſpart any peece of 
Oradinante truely diners wates. 

If you meaſure witha paire of Callapers the greateſt 
height of mettall at the mouth of the peece,and likewiſe 
at the breech, abating thelefle out of the greater, .-the 
remainderis the iuſt diſparture. 

| Example. 

ACuluering:that is 19 inches high at-the greateſt: 
part ofmettall 1n the breech, will bee x3 inches high at 
thegreateſt part of mettallat the mouth : which 13 in- 
ches abated from 19, reſts 6, which diuided in 2 equall 
parts, the quotient being 3 inches ſheweth the true diſ- 


. o 


parture of that Culuering.. 
Another way to aiſpart any -peece without Callapers. 
Take aline and meaſure the greateſt circumference - 


_ of mettall inthe breech, then multiply that meaſure by 


7,diuiding the product by 22, the quotient is the dia- 
meter, or height of thecircumference. Likewiſe meca- 


ſurethe greateſt circumference of mettall at. the. mouth, 
multiplying chat meaſure by 7, diuideby /22: as before, 
the quotient will ſhew the diameter of the mentall at the 
| 2 ORE mouth 
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mouth: ſubſtraQ that diameter laſt found, from the dia. 
meteratthe breech + the remaine is the truediſparture. 

Example, | | 
_ A Culuering whoſe greateſt circumference of mettall 
at the breech containeth 66 inches, and at the mouth 4.4 
inches, I demand how high is the diameter of the met- 
tallbothrat thebreechand mouth, as alſo what is the 
true diſparture of that peece © 
Reſolution. 

Multiply 66 by 7,ariſeth 462,diuide by 22, the quo- 
tientis 21, the height of the merttall at the breech : like- 
wiſe multiply 44 by 7, you haue 308, diuide by 22, the 
quotient is 14, the height of the. mettall at the mouth, 
which 14 abated from 2 1 reſts 7, the which 7 divided in 
2 equall parts, yeelds 3-inches + for a part, the true diſ- 
parture of that Culuering. 

This is one of the principalleſt points belonging to- 
a Gunner, to know truely how to bring the concaue of 
_ the mettall of his peece euen. Diuers other waies there 
be todoethe ſame: As for chambred peeces, there is no 
perfe@ or generall rule, but is to bee conſidered accor- 
dingtothe chamber or concaueof the peece. Euery rea- 
ſonable Gunner may judge itvithat caſe he 


Z 71 


How by Arithmetical skill you may mount any great” peece- 
of Ordizaxce, by an inch rule unto ro degrees of the 
Quadrant, if y0u want 8 quadrant or 

OO ofberinſtirument\9 000 7 

Firſt you muſt meafire the inſt len#th of the Cannon 
or bore of the peece : reduce that meaſure into inches, .. 
and doublethe ſame:afterwards multiply thenumber of 
inches fo doubled by 22;and'diuideby-7, EN | 
L3; the. 
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the quotient number is, which quoticnt diuided by 360 

the dezrees contained in the whole circumference of e- 

uery circle, the laſt quotient number will ſhew you the 

number of inches,and parts of an inch,that will make a 

degree in the quadrant forthat peece, : 
Example, 

_ Admit there is a Saker or Fawcon, whoſe concaue or 
bore containeth.juſt 7 foote in length, and that you de- 
fire to know what parts ofan inchrule will mount her to 
one degree of the quadrant,you muſtreduce 7 foote in- 
to inches, and you haue 84 inches, ithat 84 doubled is 
168,the which multiplied by 22 ariſeth 3696,the which 
divided by 7, the quotient will bee 5283; that quoticnt 
number being diuided againe by 360,wilyecld r (that 
is)oneinchand;,wanting -; part ofan inch. So I aftirme 
that any peece of Ordinance whoſe chaſe or bore is but 
7 footelong, being mounted by an inch rule one inch 
and -} parts, thatpeece ſhall lieiuſt the height ſhe would 
haue done if you would haue mounted her one degree 
of the quadrant, The like order 4s to bee-obſerued in 
mounting any other peece of Ordinance by an inch 
rule, of what length ſocucr. Andnote that in mounting 


any other peece of Ordinance, toany degree of the qua- 


drant, by a Geometricall quadrant, you muſt put the 
ruleof the quadrant .into the peece mouth, lifting the 
pecce yp or downe witha leauer or hand- +» nar 
the breech, till theplumymet cut iuſt vpon thatdegree of 
thequadrantyoudeſire. 4 

But.to mount her by an.inch, you mult place the rule 


vpon the higheſt part of the mettall at the breech of the 
peece, coyning the peece vp ordowne, till through the 
light or{litin yourrule(belifted tothat patt or diuifion 


in 
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;n yourrulethat anſwereth the degrees you defire) you 
eſpie the Carnoize or higheſt part of the mettall at the 
mouth of the peece;and the marke,all 3-in a ſtraight line. 
If you would mount the ſame peece to 2 degrees of 
the quadrant by an inchrule,you muſt multiply the mea- 
ſure in your rule laſt found, being 1 inch parts by 2, in 
the order of fractions, and you ſhall haye 4, the which 
44 being thenumerator of the fraftion diuided by 15 
the denominator, the quotient being 2 inches ++ is your 
defire: ſomay youaffirme that 3 inches by the rule wan- 
ting -; part ofan inch, willmake 2 degrees by the qua- 

aft. 

And note, thatlookehow much you would haue your 
cece mounted by an inchrule for to anſwer any num- 
ber of degrees vnder 10,cither multiply that number by 
the number of inches and parts of an inch, that makes a 
degree ofthe quadrant, orelſe workingas you did the 
firſt concluſion , multiplying the firſt produt by the 
number of inches deſired, anddiuiding that produR. by 
thenumbers afore mentioned, your laſt quotient will re- 


ſolue youof your deſire. 
Example, 
I demand how much the peece afore mentioned 
ſhould beelcuatedby an inch rule, to anſwer to 8 de- 


grees of the quadrant ?. 


Keſolution, 

Reduce the length of the bore of the peece intoinches,. 
as afore is ſhewed, doubling that meaſure, and it makes 
168,as youſce inthe 1 concluſis:which 168 inches mul-- 
tiplied by 2 2, yeeldeth 3696 inches, the which product 
afterwards multiplied by 8,ariſeth 29568,which ſumme 
diuided by 7, the quotient is 4224: the ſame dnided, | 

Q I0 > OR \ 
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by 360, yeelds in the quotient 1 x inches -; parts of an 
inch, ſo many inches and parts of an inch muſt the ſame 
peece be elevated to with an inch rule, to anſwer to 8 
degrees of the quadrant, as by triall you may finde. 


How by Arithmeticke skill you may know the true 
thickne(ſe of mettall in any part of any 
peece of Ordinance. 

Take a paire of callapers, and meaſure the' height of 
the out-ſide of the metrall in that place of the peece 
whereas you defire to know the thicknefle of the mettall, 
then withan inch rule, orelſe a paire of ſtreight compaſ- 
ſes,meaſure the diameter of the bore, or concaue of the 
mains the height of the ſaid diameter from the 
Height of the whole thicknes of that a of the peece ſo 
meaſured. And note the remainder, the which diuide in 
2 equall parts,and the one of thoſe parts is the inſb mea- 
Aure of the thickneſſe of the mettall in that part of the 
peece. 

: Example. © | 

I prooued this concluſion with a Cul 
bore or concauity at the mouth was 5 inches + height,8: 
Ifound that the thicknes or height of the whole circum- 
ference of the ſaid pecce at the touch-hole,was 16 inches 
;,from the wich I abated 5 inches + ( fration wile) reſts 
19inches- parts of an incl;that diuided in 2 equal parts, 
thequotientis 5 inches, and + or '5 inches + wanting 
the— part ofhalfe an inch, ſo thicke was the mettall of 
that Culueringatthe touch-hole. | 
Likewiſe I ſearched for the thicknefle of mettall in the 
lame peeceatthe end ofthe trunions, and I found that 
the thicknes or height ofthe ſuperficies of all the _ 

cre 
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by 360, yeelds in the quotient [1 inchee.'" narte of an 
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lamepeecear the end ofthe trunions 1 
eF : , and I found 
the thicknes or height ofthe ſuperficies of all rpg 
there 


- Quotient 1s the true meaſure of 
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there contained 1 3 inches, fromuwhich Iabated the dia- 
meter or concaue at the mouth, being 5 - inches, reſted 
7, which diuided in 2 equall parts, the quotient being 
3 inches} ſhewed the true thicknes of the mettall atthe 
trunions. Inthis order you may finde the true thickneſle 


of mettall in any part ofany pcece of Ordinance. 


nother way to know the thickneſſe of mettall in 
any part of any peece of Artillerie, 


Take a letherne girdle, and gird about that partof the 
peece youdeſirethe thickneſle of metrall, lay the ſame 
meaſure toan inch rule, and note how many inches or 
other meaſure the ſame containeth : then mulciply that 
meafure by 7, and diuiding the wh by 22, your 

the whole thickneſle of 
the pecce inthatplace.Then ſubſtrating the diameter of 


the bore or concauity of the _ from that quotient, 
a 


note the remainder. Dmide that remaine intwoequall 
parts, the one ofthoſe parts is the thickneſle of the met- 
tall inthat part of the peece ſo meaſured. 

Example, 

I prooued this conclufon with a demy Cannon of 
ſixe inches diameter, in girding the ſameabour with a 
line hard behind he trunions, and laying the ſame toan 
inch rule, it contained 44 inches, which ſumme multipli- 
ed by 7, amountedto 308 inches : that ſum diuided by 
22, My quotient was iuſt 14. And ſo many inches was 
the height of the whole mettall in that part of the peece, 
out of which quotient I did abate the diameter or bore 
of the pecce, being 0 inches, andthe remaine was 8 1n- 
ches, which diuided in 2 equallparts, my quotient be- 
ing 4 inches. , ſbewed the-true thickneſſe of mettall 

K 1n 


THE ARTE 
inthat part of the peeceybeing hard behind thetrunions 


GO 


rowards the breech," 
Andit isto benoted, thateuery peece of Ordinance 


if it betruly fortified with mettall, ought to containe as 
much mettall in thickneſſe round about, ſo farre as the 


chamber where the powder and wad lyeth, asthe bullet 
IS 11 height. | 
How t0 make a good ſhot ina peece that is not truly bored : 
os to know how much any. peece will ſhoote amiſſe, 
thai ts thicker of mettall on the one ſide than 
9% the other, if you know the ai-. 
flance tothe marke. | 

| Dueftion. | 

A certaine Gunner hauing ſhot diuers times ina Can- 
nonatamarke ſuppoſed to be 500 paces from the peece, 
findeth ſhee ſhooteth ſtill towards the right hand , and 
ſearching whether the fault were inhimſelfe, or-ſome 
impediment in the pecce,he findeth that the peecc 1s 2 | 
inches thicker of mettall on the right fide than on the | 


I-ft, And therforc requeſteth how to lay the concaue of 


the peece(being'9 foote in length)equall withthe marke, 


ſo as he may make a ſtraightſhot. 
Reſolution. 
To doethis or the like, there is a generall rule, that 
looke how oftentimes the length of thecilinder or con- 


% 


caue of the peece is tothe marke, whicl-is calily done by 

dividing the diſtance to the mark e, by the length of the 

concaucof the ſaid peece.. And knowing likewiſe how 

much the one fide of rhe peece is thicker than the other, 

the one halfe of that onerplus. being multiplied by the 

quotient firſt found, the produ will ſhew yo 
{ - 


a hgzw 
much . 
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much the peeceſhooteth wide of themarke. And this is 

a generall rule : that looke which fide of the peece is 

thickeſt of metrall, towards that fide ſhall the bullet fall, 

for that the thinner ſide is more ſmart, and the thicke 

fide more dull in heating. 
| Example, 

- The Cannon in this concluſion, is ſaid to be 2 inches 
thicker of mettall more in thickneſle on the right ſide 
than on the left. Andthe diſtanceto the marke is ſuppo- 
ſed to be 500 paces, (thatis, 2500 feete, )the which di- 
uided by 9 feete,beingthe length of the hollow cilinde: 
of the Cannon, yeeldeth in the quotient 277 feete 7, 
the which hq yg by = the ſuperfluitic of the met- 
tall being one inch, makes 272 feete Z ſill, and ſo much 
wide of the marke ſhould the ſaid peece have ſhot at ſuch 
a diſtance, although ſhee had beene laid full againſtthe 


mids thereof. 


How to remedite your peece being thicker of mettall in one | 
part than another to make her ſhoote ftreight, 

You muſt farſt ſearch your peece with an inſtrument, 
to know which is the thicker fe. then diuide the ouer- 
plus of mettall in 2 parts, ſetring the diſparture of your 
peece one of thoſe parts towards thethickeſt fide of the 
peece mouth, and bringing the midle part of mettall ar 
the taile of your peece, that diſparture and the midle of 
the marke, all in one ſtreight line, give fire and you ſhall 
make a ſtreight ſhot. But beware of oucrcharging of ſuch 
peeces, for they are dangerous. 

If thethickeſt part of the mettall bee aboue, then you 
ought to makey our diſparture one inch more: if vnder(T 
meane towards thecatriage) aninch leſle. 

; APE K 2 To 
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To know the diffi rent force of any twolikepeeces of Ordi- 
mance planted againſt an obiedl, the one being far- 


ther off from the ſaid obiett than the other. 


Dneſtion. 

Admit there is a Caſtle or Fort to be battered, being 
ſituate vpon a hill, which hill is 5o paces in height, and 
that 140 paces from the ſaid Caſtle, there is another 
hill, of equall height to that hill whereon the Caſtle 
45 built, and Ordinance planted thereon to beat or bat- 
ter. the Caſtle wall, and in the valley at the foote of the 
{aid hill 180 pacesoff from the Caſtle hill, there is Or- 
dinance planted, and mounted at 20 degrees, to ſhoote 
and beat down the ſaid Caſtle : I would know whether 
the Ordinance in the valley being 180 paces diſtance 
from the Caſtle, and mounted at 2o degrees, or the Or- 
 dinance on the height of the hill, lying leuell ro ſhootea 
little aboue the baſs of the wall, being diſtant there from 

140 paces, ſhall worke the greateſt cffeR in bartering 
downe the ſaid Caſtle wall.che ſaid peeces being of like 
my h and height,and hauing like charge in powderand 
 DRUEL? : | 


Reſolution. 
_ To refolue this or the like, a man wonld rhinke thar 
the peece planted onthe height of the hill, lying lenell | 
to ſhoore a little aboue the ground-worke of the Caſtle, 
would batter foreſt, becauſe ſhe is neareſt * yetby expe- 
rience we findethe contrary,for the Caſtle being a great 
way withinthe reach of both the peeces,that peece ſhall 
- noronely ſhoote much further that is any thing eleua- 


; Y ted, butallo pierce much ſorer, by ſomuchas ſhe is able 


20 ouc; ſhoot the other ſelfe like pecce that lyerh _ v4 
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 albeitthe ſaid peece ſo eleuated, bee planted furtheſt off 


from the ſaid refiſting obie : tor every Gunner know- 
cth, and reaſon and experience doth teach euery reaſo- 
nable man, thatno peece of Artillery will ſhoot ſo far at 
point blanke, as when the ſame 1s eleuated atany num- 
ber of degrees, becauſe the bullet being ponderous, fli- 
eth more heauily and ſooner declineth, being ſhot out 
ofany peece lying lene!l, than out of any ſuch like peece 
mounted at any degree of the randon. So that of force it 
muſt needs follow, that the pecce planted in the valley 
180 paces off from the Caſtle, ſhall pierce and batter a 


great deale forer than the like peece planted on the 


ight of the hill being but 140 paces fromit. 


Example. 


— 
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ley 180" paces from the Caſtle, mounted at 20 degrees, 
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Example. | 
Suppoſe a Cannon or Culucring at point blanke ſhoot 
240 paces, and being mounted at one degree out-ſhoote 
the ſame 3D paces, what will the ſaid pcecedoe being 
mounted 20 degrees ? 
By proportionT find,that ifat the mount of one degree, 


any bullet range 3o paces beyond the leuell range, that 
at2o degrees it ſhall out-fliethe ſame 600 paces : albeir 
the ſaid bullet range not in euery degree a uſt likenum- 
ber of paces, yet the proportion will 

.to. And becauſe the peece at the foote of the hill is ſaid 


evcry neare theres 


to bee 40 paces further from the Caſtle, than the like 


peece planted on the height of the hill, I abate 4> out 


of 600.,reſts 560 paces : ſo farre would the peece in the 
valley out-ſhoote the other like peece on the hill, ſo that 
it muſt needs follow, her buller ſhall pierce ſoreſt; for 
that it hath moſt ſtrength to flie furtheſt. 


Lnother example or triall of the for- 
wer concluſion. 


The pecce planted vpon the hill, is ſaid to bee 1 40 pa- 
ces fromthe Caſtle,and the like peece at he foote of the 


hill180 paces. Now ſuppoſe each of thoſe peeces be- 


ing laid at point blarike, would not range aboue 240 pa- 
ces, abate 140 paces (the length to the markeof the 
peece onthe hill) from 240 paces her leuell range, and 


theremaineis t00paccs , and ſo many paces ſhallthat 


peeceſtrikethemarke before the end of her leuell range, 
Now to finde the like in the peece planted inthe val- 


: 
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I findeby the conclufion afore ſet downe, that ſhee ſhall 
out-ſhoote the other 600 paces : ſothat abating the di- 
ſtance from the peece to the Caſtle, being 180 paces 
from 840-paces, her whole range mounted atthoſe de- 
orees, there remaines 660 paces. And foraſmuch as the 
{xid pecce cleuated at 20 grades, doth ſtrike the marke 
660 paces before the fullendof the range of her buller, 
it muſt of force picrce or batter ſorer than the other 
peece whoſe buller beates the marke but 140 paccs be- 
fore the full end of his range. . 


How you may hauing ajuers kindes of Ordinance tobatter 
the wals of any Towne or Caſtle, ec. tell pre-. 
ſently how much powder will loade T 
thoſe Ordinance one or ma- 

ny times. 


Queſtion; 


There is a Caſtle beſieged, and to batter the ſame 
there is appointed 4 Cannons, 6 demy Cannons,6 Cul- 
uerings, 8 demy Culuerings, and 5 Sakers : theſe peeces 
are charged cuery time with corne powder, thewhole 
Cannons ſhoote at euery ſhor 32 pound of powder a 
pecce, the demy Cannons 18 pound, the whole Cul- 
uering 16 pound, thedemy Culuering 12 -pound, and 
the Sakers 6 pound peece; All which peecesbeing 10 
times diſcharged, did make a breach ſufficient for 9 or 
r0men toenter itby ranke (a breach of ſuch a widenes 
is thought ſufficient to bee affaulrable, y 1 demand 
_ much powder was ſpent before the breach was. 
NAge< . 


Keſolutions ; 
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| Reſolution. 

To anſwer this demand, I multiply the number of 
_. euery ſort of peeces, by the weight in powder that one 
of them ſhootes, and theproduR ſhewerh me how much 
wder euery ſort of the ſaid pecces did ſpend at one 
out : then I adde euery number together,and the totall 
of that addition ſheweth mee how much powder will 

loade all thoſe peeces onetime, which addition multt- 
plied by 10, being thetimes they were hn to bee 
diſcharged, the produ ſheweth the iuſt quantitie of 
corne powder occupicd atthe faid fiege by the great 


Exanple. 

I multiply 32 pound the weight of powder due to 
loade cuery Cannon by 4 the number of Cannons, ari- 
ſeth 128. Likewiſe 18 pound of powder being the duty 
of euery demy Cannon multiplied by 6 the number of 
the ſame peeces, ariſeth 108, and 16 pound of corne 
powderbcing the duety of cuery Culuering multiplied 
by 6 thenumber of thoſe peeces, is 96. And 12 pound 
| of. powder being the due loading of euery demy Cul- 
-uering multiplied by 8. the number of the ſame is 96. 
And laſtly, 6pound of powderthe duety of cuery Sa- 
.ker, multiplied by 5 the number of that ſort of peeces, 
is 30. Theſe ſurnames or additions put togethermakes 
.458 pound weight of powder : and ſo much willdif- 
. chargeallthoſe peeces one tume;the which ſumme mul- 
tiplicd by 10, is 4580 pound of powder, that is, two 
Laſt of powder wanting 220 pound.. In this order if 
you-haue 20 Laſt of powder, by knowing the number 
of euerydort of ſeucrall Ordinance, you may provemly 
now 
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know how many ſhots, or. how .many times. the ſaid 
powder will loade allthe :ignd OEGANes as this Table 
theweth. 
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SonRnk portadofpowder,-which multiplied by 
10, makes 45 80/pound weight. 


And it is worthy the noting, that in planting of Ordi- 
nanceto batter orbeatedowngny curtaine, wall,or Cul- 
lion point, youmuſt planrthe 6 in 3 0x2 ſeuerall pla- 
cesat the leaſt, from the rhing to be beaten downe ; ſoas 
the ſaid Ordinance be a pretty diſtance from other, ,Vpon 
conuenient platformes, hauing. Gabbions or Baskets, 
abour 8 foote high,ramd full o earth,conueniently pla- 
ced betweene cach peece,toſaue the Gunners and Labo- 
rers from the danger of theenemicsſhot : : which Ordi- 
nance would be planted viithin 299 or 240 paces of the 
obicto be ouerthrownez if it be olfib to haue con- 
o"nigh the faid © 
obiet, The which Ordinance, if ſo you haue made 3 


L mounts 


os 
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- mounts orplatformes, the Ordinance from the 2 fide 
mounts doth coine or'cut out that which the Ordi- 


nance fromthe middle mount doth batter or TYM or 
ſhake, as this draught ire drawne ſheweth. 
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The beſt ſhooting to batter downe the broad fide or 
curtaine of any wall, is to leuell ſomething vnder the 
middle part of the wall, and after to ſhoot 2 or 3 foote 
higher : for the lower part being beaten downe, the 
height or vpper part of tne ſaid wall muſt fall of neceſſt- 
tie. Anda fpeciall regardmuſtbe hadtogine fire from 
each platforme or mountat one inſtant, for that the bul- 
| ters beating all together, doe more ſhake and batter the 
{aid wall, than lighting now one and then another. 

In the figure or draught which T haue drawne ſhew- 
ing how Ordinance may be 'planted to ding downe or 
batter the broad ftdeor curtaine of any wall, Caſtle or 
Fort,the middle Ordinance placed onthe middlemount 
or platforme; direQly againſt the obic to bee beaten 
downe, arecalled the peircers, and are onely to ſhake 
and beate the wall, and the Ordinance on the two 0- 
ther ſide mounts, or platformes ſhooting ſomething 
ſlanting, are to coyne or cut out that which the Ordi- 
nance from the middle platforme 'doth ſhake or looſe. 
The Baskets ramd full of carth, being placed -berweene 
each peecc'of Ordinanceare to defend the Gunners and 
Labourers from hurtof them that are beſieged, as afore 
I haue faid. 

And furrher it is to bee noted, that to batter the 
coyne or cullioWþoint of any wall, two places is 
ſufficientro plantyour Ordinance in. ' Alſo you may 
batter and'beate downe the wall of a Towne or Ca- 
tle as well-by night as day; ſo as the'enemie ſhall 
haue no time to build' vp in the night that which 
was. dung downe in the day, as thus : Lay your 
peece or peeces, tothe marke intheday light, andnote 
well what degree of the quadrant ſhee licth at, which 1s 

2 {oone 


deſire. 
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ſoone done in putting the rule of your-quadrint into the 

peece mouth,ſo laid againſtthe marke, letting a lineand 
plummet fall to the ground from the ſaid point of your 
quadrant, andat the lighring of the plummet. on rhe 
ground, there driue in a ſtake or wooden pin ; and let- 
ting a plumbe line fall likewiſe fromthe middle part of 
the taile or breech of your peece to the ground, driue 
therein another ſtake into the ground, then ſtretcha line 
from the ſaid 2 pinnes,ſo as the ends of the ſaid linetnay 
reach-2 or 3 yards further than the pinnes at each end. 
Andthere make them faſt in driuing a pin of Wood or 
Iron into the ground at each. end, then bringing your 
pecce or peeces to lic, ſtraight aboue the ſaid line or 
lines ſo drawne( which is eafily done hauing a lanterne 
with. a cloſe couer.) you may bothcharge and recharge, 
and ſhoote as well by nightas day, according to your 


How. you may know the true weight of any number of 
ſhot, for ſenerall peeces of Ordinance, how mas. 
xy {oener they be, and how many Tun 
weight they doe all wergh, . 


_- 4] Qnption.: 

Es Ship is loaden with ]Wllets to be carricd 
tothe liege of a Towne, &c. in which ſhip is 500 ſhox 
for whole Cannons, 800 demy Cannon ſhot, goo Cul- 
uering ſhot, 1000, demy Culuering ſhot;,! x. 100rSaker 
ſhot, 1200 Minion ſhot, and 1490 Fawcon: ſhot, the 


queſtion is toknow the true weight ef allthe ſhot, and 


how. many Tuna they docall weighs. 


Reſolntion;.. 
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Reſolntion. 

Ia'the beginning of this Treatiſe; ſhewed how to find 
out the weight of any vaknowne bullet, by the weight of 
a knowne bullet of the like mertall, fo that multiplying 
the number of eucry ſeuerall ſort by the weight that one 
of them weigheth, and adding all the produtts into one 
ſumme ; and then dividing that tetall by 2240 pound, 
which is the pounds in a Tun,the quotient will ſhew you 
how many Tun all thoſe bullets weigheth. . 


Example. 

Admitthe Cannon ſhot weigh 60 pound a peece, by 
which I multiply 500( the number of that kinde of bul- 
kt) ſo ariſeth 30000 pound weight, and then there is 
$00 demie Cannon ſhot of 32: pound weight a peece, 
which multiplied as before,makes 2 5600 poiid weight. 
And then there is 900. Culuering ſhot of r6 pound 
weight; a peece,, which makes 14400. pound weight. 
And then 1000 demic Culuering ſhot of - 10-pound 
weight a peece, which makes 10000 pound weight. And 
then 1x00 Saker ſhot of 5 pound weight a peece, which 
makes 5500: pound: weight. . And then! 1200) Minion 
ſhot of 3 pound weight'a peece, which:.makes -3600 
pound. - And laſtly, 'x400'Fawcon fhor'of 2 pound 
weight, a-peece ,- which makes-.2890. pound. weight. 
All theſe lummes added eogether makes 91900 pound 
weight, which diuided by 2240, yeeldsin: the quoticar 
41 Tun, and 60 pound weight remaining, 

Inthis order youmay know how many Tun weight 
aty number of {hot wcigheth;ſo that knowing how ma- 
ny Tun any ihip is of burthen, youmayeafily Tan how 
many ſhy will loadcheſaidſhip. 1 7 

| L 3 How . 
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How any Gunner or Gun founder may by Arithmeticke 
| Skill, know whether the tranions of the 
peece bee placed rightly on 
the peece or not. 


LY 


Meaſure the length of the bore of the peece, from the 
mouth co the breech, diuide that meaſure by 7, and 
multiply the ſummethat commeth in the quotient by z, 
the produ will ſhew you how many inches or other 
meaſure the trunions ought to ſtand from the end of the 
loweſt part of the concauitie of the ſaid peece at the 


breech, 


And note that thetrunions ought ſoto be placed, as* 
parts ofthe circumference of the peece may be ſeene in 
that place whereas the trunions are ſet. 

Example. 

Admftthe cilinder or concaue of a Cannon,;or other 
peece of Ordinance be 10foot + long, Idemand where 
the trunions of the ſaid peece ought to ſtand * 

Anſwer. 
"Reduce the length of the concaue of the 'peece into 
inches, you haue 126/ inches, the whichdivided by 7, 
the quotient'is 18, that multiplied by '3, makes 54 in- 
ches, or 4 foot 5, ſo farre oughtthe trunions to bee pla- 


_ cedfromthe breeehor loweſt part ofthe hollow conca- 
| uiceof the ſaidpeece./ © b9%L 


10 Anothey way. 

- Or multiplying the length of the concaue of the 
peecebythreegand dividing the produRt by 7, the quo- 
tient will ſhew the true place , how farre the — 
& ought 


|  preſertlyknow whatempty caskeis tobee' proui 
7 berry ouer all the ſaid Ordinancearoneinftane. 


- — — — 
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ought to ſtand from the loweſt part of the bore or con» 
cauity of the peece. 


Examble, 

126 inches the length of the concaue of the peece; 
multiplied by 3, makes 378 inches, which number di- 
uided by 7, the quotientis 5 4 inches as before, 

And notethat the trunjons of euery peece were ift- 
ventedto holdthepeece vpin her cariage, to moue her 


vp and downeto makea perfect ſhot, and to hold her 


faſt in her cariage after ſhe is diſcharged : for if the tru 
nions be placed tooneere the mouth, the peece will be 
too heauy towards the breech, ſo as the Gunner appoin- 
ted to ſerue withher, ſhalFhaue much adoe to raiſe her, 
to coyne her vp or downe, or being placed tooneerethe 
breech, the contrary will happen. 

- How youl may know what empty caske is to be 'pronided 

 ' $0 boyor carryouer any peece of Ordinanceouer + 


any riner, if boates or other pronifion 
cannot be gotten. 


- Tt is thought ſufficient that 5 Tun of empty caske will 


ſwimme and carry ouera Cannon of 8 or 9090 ponnd: 


weight, 4 Tun will carry ouer a demy Cannon, 3 Tun 
2 Culaering, and 2 Tuna Saker, accounting all proui- 
fions robe made faſt thereto, as plankes; ropes,&e: f6 
that knowing what number of Ordinance'is'ro/be Fer- 
ried or carried ouer any riuer; adding all their' weights 
into'one ſumme, by framing the Golden rule; you may 


| 


Example ; 
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5 3D $24 491 107: |; 
Tfa Cannon of 8000 weight require 5 Tun of empty 

caske, how much emptie caske is to be prouided to car-. 

ry ouer ſo many Ordinanceasis ſuppoſed to be 100000 

weight e. rh, | I 


"rele ' Reſolution, - 

I multiply 100000 by 5,foariſeth 500009,the which 
being diuided by 8000, the quotient is 62 +, ſo many 
Tun of emptie caske is to. be prouided to carry ouer ſo 
many Ordinance as weigheth 100009 pound weight, 

The whichempty caske made faſt head to heada row on 
each fide,by ſuch as have skill in ſuch ſeruices, and plan- 
kedaboue,would ſerue for a bridge to carry oucra whole 
Army with all prouiſions thereto belonging. 

All which neceſlaries in time of ſeruice, & many more, 
belongeth to the Maſter of the Ordinance his office, to 
haue in readineſle, as allo to bee prouided of Trunkes, 
Atrowes, Balls,and all kinde of fire-workes,wet ordric, 
and the reccits for making thereof. As alſo. engines tor 
mounting or diſmounting of Ordinance, Wheeles, Ax- 
eltrees, Bullets, Powder, Ladles, Sponges, Ropes, Sho- 
uels, Anchors,&c. Alſo itis the duety of the Maſter of 
_ the Ordinance, the Maſter Gunner, and euery chiefe 

_ officer or quarter Maſter vnder them, to be expert in the 
Art of Gunnerie, the better to teach and inſtcud their 
inferiours,the which without ſome practice in Arithme= 
_ tickeand Geometry they cannot well accompliſh, They 
ought'to haue ſome fight in.the Mathematicalls, the 
Þerterto teach and inſtrut ſuch as would ſhoote at all 
tandons, toknow what Ordinance is conuenient for an 
Army, Or to- battcr.or beate downe the- walls of any 


- 


Towne ox Caltle;toknow what powder and thot istobe 
\ ph prouided 
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pronided for that or ſuch like purpoſe, what cariage 
horſes, labourers and other neceflaries is to bee allowed 
for the ſame. They ought to practiſe all Geometrical! 
inſtruments, tor the meaſuring of heights, lengths, 
breadths, depths, &c. To practiſe how to cenucigh 
mines vnder the ground, and how the fame ſhould bee 
trucly wrought, to blow vp any Towre, Caſtle, 8c. To 
know what length the mine will containe with all his 
windings to and fro to the place appointed. To haue 
Skill, in the handling of all engines and inuentions be- 
longing to the Ordinance. To appoint to cuery peece 
of Ordinance in time of feruice, Gunners'that know 
perfedtly how to mannage their peeces, to charge,thoot, 
clenſe, ſcaure, wad and ram the ſame, and what labou- 
rersare toattend thereon. Toknow in euery platforme 
appointed, how to place the baskets or gabbions, and 
what proportion of wideneſle, height, or thickneſſe they 
ought to containe : and thatthe loopes haue their due 
propartion of wideneſle. To ſeethar every Gur.ner be 
able to diſcharge his dutie,and not for fauour or aftecti- 
on to preferre ſuch as can ſay moſt, and doe leaſt : but 
that eucry man bee preferred to place of credite, and 
eſteemed according to his honeſt behauiour and kill in 
this fingular Art. That none bee permitted to the pro= 
feſſion of a Gunner, but that he be firſt truely inſtructed 
in the principles of the Art,by ſuch as haue skill therein. 
Andnotto make or ſufter cuery tagge and ragge to bee a 
Gunner,asis teo much vied in theſe dayes in Townes of 
garriſon, who was neuer praiſed in the Art, nor hath 
diſcretion nor defireto pradtiſctherein : a great number 
of ſuch haue but onely the bare name of a Gunner, al- 
thoughtheir (tanding hath beene of long time : for as 2 

M Orcat 
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great many of Marriners haue ſaild 7 or 8 yeeres,and yer 
farrc from a Nauigator, ſo a great many ſuch haue con- 

tinued in pay a large-prentiſe-hood,and yet farre from a 

good Gunner. Such incime of ſeruice would worke as 

the builders did at the Tower of Babell, when one cald 
for onething, he had deliuered a contrary thing. In ſer- 

uice the Prince by ſuch isnot truely ſerued, the Artlefle 

eſteemed, and themſelues difcredired. _ 

The Artis like to a circle wirhout end,or like to a La 
byrinth, wherein a man being well entred in, knowerth- 
not howto get out againe, and therefore it muſt bee ex- 
erciſe and induſtrie that muſt make a perfet Gunner, 
Many things here could I wrice pertaining to the duety 
of a Gunner,and cuery officer pertaining to the Ordi- 
nance, but foras much as the ſame 1s not peculiar to. 
this Arithmeticall Treatiſe, and ſufficiently handled by. 


other Authors, I omit. . 


How to know thetruetime that any quantitie of Gun- 
watch being fiered, ſhallburne,to doe an ex. 
plots at any time defired. .. 
 Takecommon match; and rub orbeatthe ſame a little: 
againſt ſome poſt orſtooleto ſoften ir, and then either 
dip the ſame in ſalt-peter water,and drie it againe in the: 
ſun,orelſe rub it in a little powderand brimſtone beaten: 
very ſmall and made liquid with alittle Aqua vite, and; 
 _ driedafterwards.. Now when you would occopie the 
_ ſame;trichow long one;yard will burne, which ſuppoſe 
| tobe ;partofanhoure, then 4 yards will be a 7 pa 
in burning. Now ſuppoſe you hauelaid ſome powder or 
| ballsof wilde fire to burne ſome houſe, ſhippe, mine, 
carne-ſtacks,&c. or that you haue placed the ſaid Pots 
: et. 
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der or balls in ſome ſecret: place to burne ſome thing 
you are deſirous to ſpoile, and that you would be going 
from the place 3 houres-before it effec, then binding 
the one end faſt tothe balls, laying looſe powder vnder 
& about the ſame,or wrapping the one endlikea1vreath 
amongſt the powder looſely, draw out the other end, or 
lay it crookedly,or wrap it ſoftly about ſomething, ſo as 
one partdoc nottouch another, and fire it at the other 
end: which match ſodrawn or rolled, being iuſt 1 2 yards 
in pos 00 es kindlethe thing you would burne-at the 
end'of ; houres, according to:;your defire : for the rule 
of proportion ſheweth, that ifoneyard require a quarter 
or; of an houre; that x2 yards of match will burne out 
in 3 houres, The like order you may obſcrue,to anſwer 
man Bn ken aL a in; ein 
How by Atithmeticall skill ydu may\ know what number of 
men, has ſes. or oxen, u ſufficient to draw any peece of 

" Artillerie, aud how much exeryone draweth 4 

 peece, ſo as3hey all draw togetber. 

Queſtion. 

If go men beeable ſufficiently to draw a Cannon of 
9000 pony weight, accounting carriage and all,I de- 
mand how many men.is'able-to draw a Culuering of 
2 5 00 pound weight,and how much cuery man drew for 
his part? 11 Reſalmtion. | 

I anſwer': If a Cannon of 9000 pound weight, re- 
quire 90 men, the quotient ſheweth mee rhat a Culue- 
ring of 2500 weightrequireth 25 men todrawtheſame: 
and diuiding the weight of the peece to bee drawne by 
the-number of men appointed to draw-the ſame, the 
quotient will ſhewyou how much Mw” 4 man drew to 
his part (to wit) 100 weight. 


To 
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Toknow how many horſes is to be pronidea to draw anypeere 
Of Ordinance, and how much entry ont araw:th, 
Queſtion. 
If three horſes draw a Fawcon of 900 weight, how 
many horſcs will draw a Culuering of 3000 weight ? 

| Refolution.. 

' I fay asbefore, If apecceof 900 weight require 3 
horſes, what will a peece of 3000 weight? and in wor- 
king according tothe rule, the quotient is 10, ſhewing 
that 10 horſes muſt bee prouided to draw a Culuering 
of 3909.weight, Alſodiniding 3009,the weight of the 
id peece,by 10(being the number of horſes)there will 
_ inthe quotient 300, ſhewing the draught of cach 

Orie.. ' KEY 7 pod, £0 

To know how many Oxenuto ar todraw 

Tt isto benoted that 3 yoake of Oxen is thought to 
draw as much as three horſes, and that 3 yoake of Oxen 
is ſufficient to draw a Saker of 1400 weight. 

2neſtion, 


How many Oxcn muſtbe prouided for a Cannon of 


8000 welght ? 
Reſolution. 

In working as before, I findthat 34:0xen, or 17 yoake 
of Oxen, will ſerue to.drawa'Cannon of 8009 pound 


weight. And-note that whereas there doth remaine : 
parts of a whole number, neither men, horſes, nor other 
cattell, can in any ſuch millicarie queſtions bee brought 
iatoa fraction, but yetthe ruleicſheweththat i757 yoake 
of oxen 1s ſufficient forthe draught of a Cann6 of 8000 
"<a weight, when 3 yoake of oxen ſerue for to draw a 


If 


aker of 1400 pound weight, 


vs = 


OF GVNNERIE. 29 


If you diuiderhe weight of the whole Cannon being 
$520 pound weight by 34, the oxen appointed to draw 
the ſame, the quotient 15 235 pound -:: ſo much did 
euery oxe draw. 


How you may wanting both 8xen & horſes to draw any peece 
of Ordinance, know preſently how many men & able 
ſufficiently to araw the ſame, either on 
plaine or marriſh ground. 


| Dueſtion, 

I ſhewed ina concluſion before,that 3 yoake of oxen 
would draw a peece of 1400 pound weight,and that 90 
men would drawa Cannon of 9900 pound weight;now 
if there want both horſes and oxen, or that you are oc- 
caſioned to draw the ſaid peece through ſome marriſh 
ground, whereas horſes and oxen cannot paſſe, I de- 
mand how many menis ſufficient to hale a Saker of- 
1400 pound weightthroughthe ſaid marriſh ground 2 

A, © Reſolution. + 

Tf a Cannon of 9000 weight require 90 mento draw 
the ſame. I finde that a Saker, weighing 1400 pound 
weight muſt haue 14 men to drawthe ſame, and cuery 
one ſhall draw 100 weight tor his part. 

In drawing Artillery through any ſoftmarrith ground 
itis requiſite to haue in readineſle, in the Maſter of the 
Ordinance his carts, which carrieth the prouiſtons for 

» the Ordinance, certaine hurdels of boords, or rather 
flat bottomed boates,in which any peece of Ordinance 
may be placed carriage and4all,and by force of ſtrength 
of tnen may bee drawhe as eaſily, as ro draw the faid 


peece on the firme land, for that the ſaid boate is apr ro 
- ge = - {lide 
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Mlide or fwimme on the ſoft owiſh,the ropes being made 
faſt tothe foreſtearne or ſides of the ſaid boates, which 
boates doc ſeruc alſo for carriage of the Ordinance,and 
all things thereto belonging,ouer any riuer or ſoft owiſh 
ground,6&c. 


Haw you may by the rule afere, know how many 0xth8 
' will draw any peece of Ordinance, if you 
want men aud horſes, | 


Iſhewed that 9o menareableto draw a Cannon of 
90,00 pound weight, and that three yoake of oxen will 
ſeruero.draw a Cannon of 1490 pound weight : now 
wanting menand horſes, Iſay,If a Saker of 1400 pound 
weight require 6 oxen, what will a Cannon of 9000? 
and inmultiplying the weight of the Cannon by 6, the 
number of oxen appointed to draw the Saker, and diui- 
_ LingthatproduR b& the weight of the leſſer peece, rhe 
quotient is 38 oxen or 19 yoake, ſo many muſt bee 
prouided to draw a Cannon of 9000 pound weight, 
which weight diuided by the 38 oxen appointed to 
draw the ſame, the quotient ſheweth that .cuery oxe 
drew 236 pound weight. 


How you may wanting -men and'oxento draw 
any pecce of Ordinance, know how ma- 
#y horſes # requiſite to 
arawt he [a ame. 


_ AlfoInoted before,that 3 horſes would ſerue to draw 
a Fawcon of 900 pound weight : I demand how many 
horſes will {crue to draw a Cannon of 9000 pound 
| weight 2 
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weight? In working as before,the quotient is 30,ſo ma- 
ny horſes is requiſite for that purpoſe: which peece, her 
weight dinided by the number of horſes appointed ro 
draw the ſame, the quotient ſheweth that cuery horſe 
drew. 300 pound weight. In this order you may know 
what number of men, horſes or oxen, is able to draw a- 
ny peece of Ordinance, and what cuery. one ſeuerally 
doth-draw. . 


How ts know how many 100 of Haberdepoize weight- 
any peece of Ordinance, or: other groſſe 
weioht containeth, 


In the concluſions afore ſet downe, thou muſt note, 
gentle reader, that cuery 100 weight of moſt things, is 
accountedafrer five ſcore to the hundreth: butif thou be: 
deſirous to know how many hundrethjof Haberdepoize 
weight any peece of Ordinance or other groſte-weight 
containeth,thou maiſt by Arirhmarick foon bereſolued; 
forcucry 100 of Haberdepoize weight containeth 1 12 
pound, the.halfe hundreth 56 pound,. the. quarter 28 
pound, andthe pound 16 ounces : ſothat diuiding the: 
weight of any great peece by 112,thou maiſteaſily know 
how many hundreth of Haberdepoize weight the ſame- 
 Containetn? > 

I would know how many hundrethof Haberdepoize 
weight is ina Cannon of 9000 pound weight, I diuide 
the ſame by 11 2-2 aforeſaid, and the quotient being 80 
—,ſhewerhthata Cannon of 9000 pound weight con- 
taines 80 hundrethof Haberdepoize weight, one quar-- 
terand 12 pound, | 

A Tun containeth 2000 of.Haberdepaize jeight. 
How * 
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How you may proportionally prooue all ſorts of petces 
of Artillerie for ſeruice whether they 
will hold or 0. 

All pceces that ſhoote a bullet vader 10 pound 
weight, and duely fortified with mettall, being ſhot 3 
times, firſt with the whole weight of the Tron bullet. 
Secondly with £ parts thereof, and laſtly with + parts 
of the ſame, will hold for any ſeruice, being charged 
with her ordinary charge;albeit the faid peece were diſ- 
charged 100 times in one day. 


How yok may finde out the propertionall charge 
aforenameda, as this. 

Suppoſea peece ſhootea bullet of 6 pound weight, 
and that youdeſire to know what £ parts in powder of 
the weight of the bullet is : multiply the weight of the 
ſaid bullet by the numerator 5, and diuide by the deno- 
minator 4, the quotient is your deſire. 

Example. 

Omultiplicd by 5, is 3o : che ſame diuided by 4, the 
quotient is 7. The like order you muſt vie in giuing her 
2 parts in powder to the weight of the ſhot, and your 
quotient is 9 pound. 

How to proone any peece that ſhooteth a bullet vnder 

50 pound weight, and aboue 10 
* pound weight. 

Any peecethat ſhooteth a bullet aboue 1a pound in 
weight, and vnder 50 pound, would for the firſt ſhot be 
Fs en 7 parts in powder of the pellets weight : 
forthe ſecond ſhot with ; parts, and laſtly with the 


whole weight of the bullet. 


Example , 


» > + - _ __——- K a 
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bas I I + {4 Example." Foe LA £ 
Admita peece thoote a bulletof 40 pound weight, 
the 3 partes thereof is. 26 poundZ, and - partes thereof 
is 33 pound; parts. 

And note, that in proouing any peece of Ordinance, 
whether ſhe be ſeruiceable or not, her mouth would bee: 
mountedto 20 or godegrees ofthe quadrant, or there- 


bout. | 
To know how much one coyler rope. for the draught of any 


peece of Ordinance is bigger than another,and how 
#hicke any of them is, ' 
Take the compaſle of the leſſer, and likewiſe the cir- 
cumference of the greater, abating the leſſer out of the 
orcater,the remaine is your defirez which known, by the ' 
rule of proportion youmay findout the height or thick- 
nefle ofthe leſſer, 
| xample. 
ro 


Suppoſe you haue a coyler rope of 6 inches compaſle, 
and wah of 4 inches compile abetiog 4 ck 
6 inches,thecompaſſeofthe greater, reſts 2 inches, the 
diameteror height of thegrearer : which knowne,ftrame 
_ theruleofproportion,ſfaying : If 6 yeeld 2, what 47 the 
quotient is oheinch + parts, ſhewing the true thickneſlc 
or height ofthe leſſer. | 
To know how much one coyler rope ts more 
| than another. 

Take the compaſle of your rope, and multiply itin it 
ſelfe, and looke how nauch you would haue the other 
oreater,augment your product by the ſame proportion, 
extraQ the ſquare roote, you haue your deſire. 

IG Example,. 
A coyler rope of 6:inchescompaſle ſquared, makes 
| N 33 inches . 


84 _ THE/ARTE; 
36 inches, Now if you would-haue one 3 times as much, 
thea multiply 36 by 3; the /produRis 108, the ſquare 
rootethereof'is 10 inches and ſomething better, and ſo 
_ oughtaropeto be that is z times:the compaſle of 
the other. -\ rei "Li 


/ 


How by knowing the weight of afaddome of put rope, 
to know the weight of a faddome of 
4ny other... 


A cable or coyler rope of ro inches compaſle weigh- 
ing 16 poundeuery faddom, how much will a faddom 
of thatrope a Se: is 15. ioches compaſle, and made 
_ ofrhe ſameſtu inet 1-4 thegreaterinir ſelf,ariſeth 

225, andthat multiplied by 16:-pound the weight of a 
 faddom oftheleſler rope,ariſeth 3600; the which di- 

uided by roo, being the ſquare: of the leffer rope, the 
_ quotient is 36.pound, andſ{o much will euery faddome 
of the greater rope-weigh. :In-this' order þy. knowing. 
what a faddome of thegreater rope weigheth, you may 
ſoone finde what a rdbmofhe leſſer rope weigheth. 


rw by bnowin the quantity r compo aug 
_ fo findout the ſame in another that is many 
| times that bigne(ſe... "*3 


 AdmitTIhauea ſmall rope of z:inches:compaſle, and 
 thatit is required to know the heightof atiother thet'is 
5 times that compaſle. I ſquare the number 3.ariſcth 9; 
which multiplied by 5, makes 45 ,-the ſquare roote 
thereof is 6 inches ;: ſo high is the greater. Thelike is 
cobeedoneofall ſuchlike demands. - + - + 


— — _ - 
_ _— 
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' o know the weight of a whole coyler rope for the 
draught of any peece of Ordinance. 


85 


© Queſtion. 
Thereisa acoylerrope of'8 inches compaſſe, weighing 
12 pound euery:faddome, I demaund the whole Og 


of ce Topo being 20 faddome long : 
; 


[T6 od ror ker 3ohlde content wy the hollow 
-{) if] 2171} Concantty of, anypeece. 

Tf you multiply the leah of the cilinder or bore of 
the peece,by the circumference ofthe hollow concaue 
about rhemouth;the product will ſhew you the ſuperti- 
ciall content ofthe cilinder of the ſaid peece. = 

Example « 

A Cannon of 7, inches diameter hauing her concaue 
or hollow cilinder I2 footein length, how much i is the 
ſuperficiall content thereof  - 

Reſolution. 

Reduce the length of the: hollow concaue of the 
peece Into inches, ariſeth x44 inches, which mulci- 
plied by 22 inches, the circumference of hag 
at the mouth of the peece, ariſeth 3168 inches phe E 

Cla 


N2 ſuper 


D 


dls -- <Bocoie a 
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ſuperficiall content of the mettall Compeling the con- 
caue of the peece. 


To find out the craſcitude or folid content of the cilinaer 


07 £oncane of any 
Firſt, you muſt by the es angina 
the booke, find outthe content:of the baſe _ 
the concauity atthe month ofthe peece, in _ 
the diameter-in halfethe-cir cez Ore = 
ring the diameter; and multiplying that produ@-by 12, 
and diuidingthe reſult by 14.chequotientwillalſothew 
youthe content, the which multiplied inthelength of 
| the cilinder of the peechs 4 a; 0mm Je; 
F151 | 

The Cannot abous named of 5 faces Aaqnets | 
wroughtas is ſhewed, yeeldeth-38 Inches: at thebaſe 
or circular content ofher-mourh, which: multiplied by 
144 itiches, the length ofthe cilinder;yealderh 8280 1n- 
ches,the ſolid content of theconcane of the ſaid peece. 

If you defireto know how many foote inſquare mea- 
ſure,the ſolide contenr'of the empry or hollow concaui- 
ty ofthe peece aforenamed, or any other dath containe, 
you muſt worke thus ;deuide-rhe number of inches in 
the ſolide content thereof by the number of inches ina 
foore (quare,being: r728,the I your deſire. 

Example.. ' 

The ſolide contentof the peece of 7 inches diameter 
abouc named,containeth- 8280 nag which deuided | 
by 1728, the quotient is 4 53, thatis, 5 feere-in ſquare 
_ meaſure wanting 1 inghes. The like ist0i bee done ; in 
any-other peece, © 2: 0066. Aqonr omg) Ce one in 


any other ſolide body, '* . 35 
How 


_ \ y Y . —— - ——_—_ 
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ett £2.50: wit of, 0103 30 221OR auilutt 5 
Hom you my CAvithmetically know bore much any peece of 
Ordinance is teper-bored, or whether the ſame. 
"2 EE IEERS +4 4.4 MY wn ; 
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To find 
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ſuperficiall content ofthe mettall comparing the con- 
caue of the peece. 
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«O05 $9:5155 1: e365 O71, 30105 30 20IVoh uu; 
How pou muy Atitbmctieally know bane mel any peece of 
Ordinance ii taper -bored, or whether the ſame 

os = & taper-bor a, 07 20h. bo 


Putyponyourrammer ſtaflentanpion ofxwood, that 
isiq fehwheigtivos the-hollow: concaue-of your peece, 
and thruſt the fame hotae-into/ thepeece;] ifit goenot 
home to thebreech, then the-peece 1s taper-bored if it 
go home;thepecce is'not taper-bored--if ſhe bes raper- 

ored;thewput' on fach 4rampion ofwood vpon your 
rammer-taffe; as may fill the concaue of the peece in the 
narroweſt part where ſhe is taper-bored,and be ſure that 
irgoc home to the breechof thepeece, and afterwards 
with' your compaſes, meaſure the 'diamerer- of either 
tanpion, abating the leſſer meaſure our of rhe' grearer, 
the remaine is your defire. © GL, 3-2072 S116] 
 Andnote,thatthe tampion atthe end of euery-ram- 
mer-ftaffe, - x0 wood the _—— buller-cloſe'to 
thechamber or place whererhepowder lyeth ;andieuery 
rammet-ſtaffe oughrro hauca ſponge at the one end, to 
cleatiſe the peece with, anda rampion:of wood at the 
other end, to puthome the buller and: wad within the 
center of which ought tobe a hollew ffexew, wherein the 
Gunner may ſcrew in'a wad hooketovnloadeaty peece 
at his pleaſure. | 07 INT 


| How toſhoote in any morter peege.... 


Morter peeces were inuented onely to.ann enc- 
my,when other Ordinance cannot be yitd againſt them, 
as being charged with ſtone ſhot to beate down the hou-. 
ſes of the enemy,or to fabamongſt men being aſſembled 
rogether,orcharged with balles of wild-fireto burne the 
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enemics ſhips, houſes, or corne. To make a perfect ſhot 
te you know 2 things. 


in'one ofthele peeces, itis requl 

belon ging torhe fame (thar i ISTO ſay) how far your mOr- 

ter-peece will carry a bullet, or a ball of fire-worke,as ſhe 

is to ſhaateatthe beſt ofthe. randon : andlikewiſe how 

farit is from Our peeco ra che mark yauintend toſhoot 

atwhich knozvne you may makea perkett ſhot as thus. 
Example, . 35910 


Ifa morter-pecce thoote a bullet or firerworke: 790. 
paces, andthatthe marke which you intend toſhovtear 


' 1sbut 500paces;; Ldemand.at what degree of the- qua- 
drantfhall the pecce belayd at, to make a gopd a 
04 1 REfORMtOns ic ol 15 amo 05 
Toan ſer this andall fich lhe nionend; experictice 
teacheth;that the leſſer-pround yoirintend to/fthoog you 
muſtraiſe the month of your morter peece :{o:many de- 
grees aboue the beſt of the randon, -as. is ſufficient to 
reach themarkedeſired:andtherfore Lay, If 700 paces 
requue4s degreesofthe. quadrant,wytiat will5e0 2 and 
the Quotient tels;me; that at 6 3'degrees of the quadrant 
the mouth of the-faid pecce muſt beeleuatedat, to cauſe 
the bullet or Grebiaiirolh light accordingly. .. 
If you abate 45 degrees(bcing the beſt ofthe randon) 
from 63 degrets;that the peece-was cleuatedat, the re- 
maine is 18 degrees, and ſo many degrees;of the qua- 
drant was the mouth of the mOrter Peece eleuated atto 


__reachthemarke. ' 


To know how farre or ſbor# any eo will ſboot 
farther or ſhorter at the mount or dt An 17 
gf one or many degrees. +; 
Dueſtion. 319.4973 jt 
A morter-peec that ſhoots 459 paces at the beſo 
nc 


1 
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the randon;I would know: how mucts-ſhotter ſhall thee 
ſhaote; being" elcuated: one degtee/aboue the vemoſt 


ranges -.. 


noi ind C0lf; Refolation. | 
_ Divide the diſtance of the vemolt range being 450 
paces, by 45 the degrees.in the beſtof the randon, the 
otientis to;{ſo many paces will the ſaid peece ſhoote 
rter,hermouthcleuated one degree. 


; Hom-10umay know veryneare howfarte from your peece \ 
the bullet ſhall light, the ſaid morter-peece mouth 
_ being raiſedte what degree you 
' #thinke good: 


Suppoſe there isa Caſtle, 8&c. beſieged; and that the 
Gunners hadbrought their Ordinance as neere as they 
would wiſh, fo that hauing diſchargedthe morter-peece 
inthe former conicluſion, atithe'qmount of 60 degrees, 
they find that the bullet fals in, or abourtthe midſt of the 
ſaid Caſtle or Fort. The queſtion is, how farre iris be- 
rweene the peeceandthe fall of the ſaid bullet? + 


OED 
ol TS 817 T TOE LBUF Ns Reſolatioy. . 7 fe R + 1 Jon o 
You muſtfirft'ſeeke? whar differenceof degrees isbe- 


tweene 60 and 45, and you ſhall:find 15 ;then'by the 
rule ofproportion ſay, If one degreeabate1o/paces;what 
will-45 *:and you thall: find +1506 paces itt/yoar/quo- 
tient, And: in this order by the helpe-of Arithme- 
_—_ you may find howfarreiris from the peece tothe 
INAtrKe; 52H $i, | ofOY AKT: 5113 101 Jo th 
- Alſaiic is poſſible to ſhovte ſo diveRly-ypright'ina | 
quiet, 


»® 
| 
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quiet, faire, 2nd calme-day;, thar the bullet ſhot out of - 


your morter prece,ſhal fall inro the peeco mouth againe; 
or hard beſides the ſame, if you raiſe the peece-mquth 
iuſt ro 90 degrees of the quadrant, which albeit it bee 
not {eruiceable,yet it is poſsible tobe done: For this is a 
gencrall rule, that.no peece of Ordinance whatſocuer 
canſhootca bulletto continue ſtill in a ſtreight line, du- 
ring the motion of the ſaid bullet,except youcleuate or 
raiſe the concaue of the ſaid peece direRly towards the 


. 


zeneth of theskie, orelſe plumbe downe towards the 
center ofthecarth, . ' Fo 
The diameter of the chamber-mouthin euery morter- 
pecce, ought to bee cquall tothe ſemi-diameter in the 
mouth of rhe ſaid morter. 
The length of cuerie chamber in a morter-peece, 
oye to beonceatida halfe the diameter of thecham- 
cr. 


The mettall at the breech of every morter-peece, 


ought co be fortifiedequall in thicknefle to the diameter 


of the mouth ofthe chamber within, and atthe truni- 
ons tothe ſemi-diameter, and at the fore-part or necke 
of the peece, to the ; part ofthe diameter of the cham- 
ber mouth. 
To mount a morter-peeceby the quadrant, ſome vſe 
to put the rule of the quadrant into the peece-mouth, 
cloſe to the mettall,or infide ofthe peece,noting at what 


degree the plummethangs : but foraſmuch as there bee 


many morter peeces alittle: taper-bored ar the mouth, 
(I meane the diameter at the mouthis ſomething wider 
thanitis within) therefore itis the beſt to haue a rule 
made for the purpoſe, which among the experienced 
Gunners is coimmon the daid cule beingabouc 18 w 

jen | ches 
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ches-lenprh; at the:middle'point or:pricke wheteof is 
another ſhorter tule; framed atificially.aboue a foote 
long, ioyned cloſe, and falling perpendicularly on the 
longer rule, whoſe containing angle lighteth iuſtly on 
the middle point or midsof the longer rule, from which 


” 


point is drawneby Artthe; part ofa circle, and diuided 


into 45 equall diuiftons or degrees, fo as the 90 degrees 
ſtands iuſt on the center or middle point of the longer - 
rule : ſothat laying the longer rule croſſe the mouth of 

the peece, you ſhall preſently know at what degree the 
ſaid morter peece is eleuated at by the plummet, the 
peece being mountedat any gradeaboue 45. Andthus 
may you mount your morter peece,to ſhoote at what de- 


"gree youthinke good. The patterne of the rule this fi- 


gure ſheweth, plainly drawne. 


= » 


. 
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Having planted Ordinance vpon any mount or platforme,to 
beſiege any Tovne &c. and that you deſire to make ſome 1it- 
tletrench or ditch about the ſame for the defence thereof, 
how you mey know how much the earth and turfe that is caſt 
out of the ſaid autch, ſhall raiſe a wall in height, bein 
laid orderly at the brim of the ſaid licch on the 
inſide thereof, making the ſame wall 
18 any proportion aſsigned. 


Lueſtion. 

Suppoſe the Generall command the Captaine of the 
Pyoners, that aditch be made about the mounts or plat- 
formes where the Ordinanceplaies, making the ſame 18 
 foote in bredrh atthe brim, 12 foote in bredth atrhe 
bottome, and 8 foote in depth, and that theearrh and 
rurfe digged out of the ſaid trench be laid orderly in the 
inſide thereof at thebrim of the ſaid ditch, ſoas a wall 
may bee made in bredthatthe bottome 1 2 foote, and at 
the top 8 foote, I demand how high ſhallthat wall bee 
when it is finiſhed ? 

| Reſolution. 

To worke this, there is a generall rule,/as thus.) Adde 
the wideneſle or breadth of thebrim,and the breadth or 
wideneſle atthe bottome together, the; of that addition 
multiplied by. the depth of the ditch, the product of 
that NING: ſhall bee your diuidenr, or number 
to be diuided. Now to findethe height ofthe wall,addc 
the thickneſle of the bottome ofihe wall which you 
meane to make, to the thickneſſe or bredth that you 
intend to- make it at the head ; the + of that addition 
ſhall bee your diuifor, which diuident diuided by the 

| O 2 .diuifor, 
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diuiſor, the, quoticnt- will ſhew.you the height cf the 
wall. | 


Examble. 
The trench inthis concluſion is ſaid to be 18 fovte 
broad at the mouth or brim thereof, and 12 foote at the 
bottome, which 2 numbers being added, makes 3o, the 
halfe whereof is 15 feete, which 15 feete multiplied by 
8 fecte being the depth, ariſeth 120 feere for my diui- 
dent. Likewiſe, adde twelue foote (the thickneſle of the 
wallat the bottome) to 8 footethe bredth you meane to 
make it at the head, ſoariſeth 20 feete, the + thereof is 
9 fcete for my diuiſor, (and fo thicke the ſaid wal! will 
be inthe midft) the which diuident being'120, being di- 
uided by the'diuifor 10, thequotient is-7 2, and ſotma- 
ny foote in height ſhall the earth and turfe caſten our of 
the trenchaforeſaid, make a wall being 1/2 foote broade 
at the bottome, 8! foote at the. head; and'io foote in 
breadth at the midſt :- the ſaid'trench being 18 foote 
broad at the brim, 1 2 foote broad atthe bottome, and 8 
foote deepe. + od” 
Inthis order you may finde out the height, bredth, or 
depth of any ſuch like wallor ditch, in makins the ſame 
afterany proportionaſhgned. ot nf 


Briefe obſernations of certaine principals in. 
the Art of Gunnery, for exery Gunner 
70 confracy of, T0 practiſe of. 4 38: 


and learne, vis. 


To know what diſparture cuery peece of Ordinafice 
ought to haue in ſhooting either at -or within point 
blanke,or with an inch rule at any aduantage. 

PL To 
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Tovſea mediocrity in ramming and wadding, andin 
giving euery peecc her due loading in powder & bullet. 

To know the goodneſle and badneſie of powder, and 
how co mixe and make perfit good powder, and how to 
finethe peter,&c. - 

Toconſiderthe winde, whether it blow with you or 
againſt you,or on any fide of the peece,and how to wea- 
ther your peece to make a good ſhor, 

"To confiderthe platforme, whether it bee flat, or elſe 
declining for the recoile of your peece,and whether the 
marke be higher or lower than your platforme,as alſo to 
know the diſtance thereto, 

Toknow whether your peece betruely bored' or nor, 
and how to make a perfect ſhotina peece thatisnot tru» 


ly bored. 
Toconſider whether the one wheele be more glad or 


reuerſe faſter vpon the axle-tree than the other, or whe- 
ther the one wheele ſtand higher thanthe other, leſt you 
doe ſhoote wide. 

To know whethera ſhort peece will out-ſhoote along 
peece or not,keeping the length of the marke by the like 
degrees of the quadrant. Ny Ea 

To know that levelling with the quadranttgwards a 
hill (the marke ſtanding higher than your platforme) 
youſhallſhoote ſhorr:' and-ſhooting into a valley, you 
doe- ouerſhoote-the marke', but ſhooring©on a levell 
ground = keep the length with rhe quaUrait,and how 
you ought tolay your peece to makea perfect ſhotwith - 


the quadrantat euery marke. 
To know that giuing leucll with aninch rule (which * 
fome call the riileof Aat)ir iserroneous Ir ſhooting in, | 
pecces of contrary length,as alſo at ſeuerall markes: ob- 
O 3, ſcruing 
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ſcruing one method. 

To learne to know the diſtance to the marke, and 
what diſtance your pecce will ſhoote at point blanke, or 
mounced from degree to degree(whichis the beſtrule to 
ſhoote by.) 

To know whether the cariageor ftocke of your peece 
haue her due length or not, and whether the pecce bee 
truly placed thercin ornot. 

Toconfider thatin ſhooting diuers peeces from one 

latforme, to diſcharge that peece which ſtands tothe 

ey wards firſt, and to ſer your match or fire euer on the 

ley fide, and your powder on the wind hand. 

Toknow the true order in mixing and making all. kind 
of fire-workes, wetand dry. 

Toknow the height and weight of all peeces of Ordi- 
nance, and whetherthe ſame lye ftreight in the cariage 
or not. | 

'Toknow the height and weight of all bullets of like 
mettall, and thecircumference thereof”: and whatpro- 

rtionabullet of one mettall beareth to the like or va- 

ke bullet of a contrary mettall.. 
To know how much Serpentine or corne powder is 
' requilite to charge 26.7 eng of Artillery. 

Toknow what neceſlar 
Ordinance, being in ſeruice by land or ſea, asladles,ſpon- 

es, hand-ſpikes, ropes, coines,8&c. and what labourers 

uld attend the ſame. Ro 
To know likewiſe whatmen, horſes or oxen, bec able 
_ to draw any peece of Ordinance in ſcruice, or onthe 
—_ 
Tobecircumſpet 


ob t of lighted matcheand candles,&c. 
for feare of powder , bcing in ſea-ſerujce : ang to 
cepc 


ies belongethtoany peece of 


a. 
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keepe a perfe& regiſter of every thing pertaining to 
your Onitance both what you haue preſent, and That 
you haue ſpent, to keepe your Ordinance drie within, 
andto hauein readineſle all kinde of ſeruiceable fire- 
workes, which fire-workes ought to bee made cither in 
C—_ or oh land, bur not in the ſhip for feare of had 
I wit: . 

To know the vie of all Geometricall inſtruments be- 
longing to the profeſſion of a Gunner, as alfo ts haue 
ſome fight in Arithmmeticke and Geometry, thereby to 
ſhoote ar all randons, and how to mannage and handle 
all engines, for the mounting or diſmounting of any . 
peece of ordinance, in or out her cariage, &Cc. - 

To knowthat cuery peece ought to bee as thicke of 
mertall in cuery part from the loweſt part of the con- 
caue at the breech, to that part of the chamber that 
holds the powder, as the bullet due to that. peecc is in ]. 
height. 


A breuiery of certaine ſecrets inthe Art * 
of Gunnery. . 

A bullet violently driven outof any peece of Otdi- - 
natice by the force of the powder, flieth ſwifteſt and 
ſtraighteſt from the mouth, till it be paſt-; the diſtance 
of theleyell range. .- 

The greatnoiſc or rore that the peece-makes in delj- 
ueringthe bullet Cor diſcharged without bullet) ariſeth 
betweene theayre withinthepeece,violently'driuen out 
into the openaireby the force of the fire (the-Petre or 
Maſter being-reſolued into a windie cxhalation.) And 
according to the quantitie of the fire and aire; burſting 
out of the pecce, ſo is the cracke more or lefle. | 

Any bullet ſhat. out of a peece lying ads 2 
10. 
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flie more heauily, and worketh leſle effeR in piercingan 
obie, than when the pecce is eleuated atany degree or 
degrees of the randon. Fo | 

A heauie bullet violently moving picrcethſorerthan 
alighter bullet, having the like motion. 

A bullet of lead ſhall worke as great effcR againſt an 
obiect, as the like buller of iron, hauing the like motion, 
by reaſon of his ouerplus of weight. 

A bullet ſhot out of any peece of Artillery,will pierce 
more againſt any thing ſtanding firme , than againſt a 
moucable obie&; and ſhot at an obieRa reaſonable di- 
ſtance from the peece, will pierce more effectually, than 
ſhot at the ſame necrer hand. 

Euery bullet doth make along orthortrange, accor- 
ding to the cleuationofthe peece out of which itis ſhot, 

A bullet flietheuer furtacſt in his ttreighrmotion ( or 
in an inſenſible ſtreightline) the heigher thatthe peece 


15 eleuatedat the mouth. 
Any peecediſcharged twice with oneand the ſelf like 


quantity of powder, wad,and bullet, hauing oneandthe 
ſelfe like proportion inramming and wadding, and ſhot 
atone like degree of randon, the peece of like temper 
at cither ſhot {hallmake like ranges, but rhe faid/pecce 
diſcharged as afore, but not of like temper, ſhall make 
ſeuerall grazes. 
Two peeces in all reſpe&sequall, ſaue onely that the 
one is ſomething longerthan the other, diſcharged with 
one like quantiry in powderand bullet, ſhallmake (cue- 
rall grazes, accordingto the length of thecilinder ofthe 
-peece, the longer ſhall out-ſhoote the ſhorter. 
Two peeces in all reſpects equall ,: ſave onely in 
Jength, diſcharged at a marke of equall diſtance _—_ 
T0 CAC 
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each peece, and being withinthe range of both peeces, 
the bullerſhotour of the ſhorter peece, ſhalf graze or 
beate the marke,before the bullet ſhot ont of the longer 

Ece. 
t Iwo peeces proportionall in all reſpes, being dil- 
charged with one like quantity and kinde of powder,bur 
differing in bullet, asthe one Tron, the other lead, and 
both bullets of like height,ſhall make ſeueral ranges,the 
Iron bullet ſhall outflie the leaden bullet, bur diſcharged 
witha bullet of mettall, and afterwards with a like bul- 
let made of wood, obſeruing one and the like quantitic 


in powder at euery ſhor, the bullet of wood ſhall not flic 
ſo farre as thelike bullet of mettall. 

A peece any whit elevated at the mouth, will ſhoote 
furcherin an inſenfible ſtreight line, than lying lenel! ; 
and by how much more any bullet is driven more {wif- 
terthroughthe ayre, by ſo much it is made the more 
lighter in the mouing or drift thereof. 

Two pecces alike in euery reſpect, ſhot with one like 
bullet, but different quantirie of powder, ſhall make ſe- 
uerall ranges. Alſothe ſaid peeces and bullets equall in - 
all reſpeRs, afifthe powderalſo'in quantitic cquall, {a+ 
wr ar the mixtures of the' {ſaid powder is not alike, 
ſhall make'ſeuerall ranges. LVL 

One peece diſcharged diuers times with ane like bul- 
let, firſt withthequarterof the weight of the buller in 
powder,after with halfe the weight;thitdly with 2 parts 
of the weight, and laſtly withtheawhole weight of the 
buller in corne powder, and the ranges differing at point 
blanke noted, the ranges at the vtmoſt randon differing, 
ſhall beproportionall one method in charging,8c. be- 
ias obſerued, 
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Tocuery peece of Ordinance,according tothe propor- 
tion of the diameter, length of the cilinder, and weight: 
of the bullet belonging thereto, there is a duequan- 
tity of powderto be allowed, ſothat charging the peece 
with more or leſle than the ſaid due proportion; ſhall ra- 
ther hinder than further the bullet in. bis furtheſtrange.. 

_ By how much the mettall of any,pecceis: made hotter» 
by often ſhooting, than it was before you made the firſt. 
ſhot, by ſo muchis the concaue or bore of the peece. 
made more attraQtiue; the mettall;dulled, and thepeece. 


- 


worketh leſle effec than in the beginning.” +: 
-All peeces.in whoſe mettall is mingled moſttin,lead, 
or copper, is more attractiue a great deale than thoſe! 
peeces in whom is put moſt bemettall,, .._ _ © 
_ Abraſte peece made hot with often ſhooting, ismore! 
apt to breake than when it is cold; and any peece of Ar- 
tillery is more apt to breake at the firſt or ſecond ſhot in 
Ei a hard froſt being cold,than made hote with oftenſhoo-. 
Any peece of Ordinance diſcharged, having herfull' 
charge in powder, will range and pierce further,: than 
wanting any part thereof ; andhauing a little quantitie 
more than-her duecharge in powder, willouerſhootthe | 
other, but it will dangerthe peecc-; burdoubling the 
weight ofthe bullet in powder, ſhall ſhoote leſſe ground 
than hauing a meane proportionallehargein powder(to: | 
wit, betwcene +-parts and the whale weight of the bul-: 
lethfor that the cilindgg of the pecce is toG much choked, | 
andthe buller-driuen out into- the openaire before the | 
powder be all fired. c : 
 Every-pecce of. Artillery ought to -haucherconues! 
nicnt length and weight, of metrall, according tothe: - 
:  prQ-.. 
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proportionofthe diamerer or bore of the fame, ahdbe. 
1ng made longer or ſhorter than her aid due length;avill 
rather hinder than further her vtmoſtrange: © 
Any peece of Ordinance made hote rough much 
ſhooting, will neither range-ſo farre,nor pierceſo deepe, 
as being temperately col : © $824 US 20 FH LL 
Nopeece of Attillerycanſhoot a bullet to range ſtill in 
a perfect ſtreightline, except you ſhoote the ſame cither 
direaly vprighttowardsthe zeneth of the sky,or elſe di- 
_ rely plummedownetowardsthe center af the earth. 
The righr line 'of the vemoſt randon isall peeces, is 
morethan theright linc of the leuell rangg and the right 
line of the vtmoſt range, is nor ſo muchas the right line 
of go degrees:  .. ' P90 OL PT 
The vtmoſt range in all forts of peeces, is not at iuſt 
45 degrees of randon, as Ter#alia and diucrs others do 
afhirme, but ſhooting with the wind in aquiet orcalme 
day, is ator about 45 degrees, butthe windagainſt, or 
on any (ide,or rough,or the airethicke,8&c. will range as 
farreat or about 40 degrees. P1291 
Two peeces in all iefbedts equall ſaue onely inlength, 
diſcharged with alike quantity in powder,wad,;8 bullet, 
and thor at amatke within ho reach of both peeces, 
mounted at like degrees of randon with the quadrant, 
the ſhorter pecce ſhall outſhoote the longer. TY 
The right lines made by any 2 peccesat one degree of 
randon —_— are proportionall'to the ranges of 
their bullets arthe ſame degrees of randen,and the right 
lines made by any 2 peecesar any randon, are propor- 
tionallto theirvemoſtranges.  _ :- | ; 
Any peece of Ordinance firſt diſcharged with th 


whole weightofthe bulletin Serpentinepowder,&after 
"REY diſcharged 
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diſcharged with ; the weight of her bullet,in ſuch corne 
powder as ſhall: cauſe the pecce to-range' the ſame 
ground : and laſtly diſcharged with halfe the quantity 
of cither ſort of powder, the ſecond ranges ſhall notbee 
cquall, although the mannerof charging and temper of 
the peece be all alike. Fragh > 10>. 
Three peeces in all reſpe&sequall, faueeuery one ex- 
_ ceeds other in like proportion inlength, the vemaſt ran- 
oes of their bullets ſhall not bealike proportionall, al- 
though the forme of c harging bevniformeand alike. 

A peecc twice charged, firſt with anTron bullet fit for 
the ſame peece, and after with a leaden bullet of the like 
weight,but differing inheight,and withoneand the like 
_ quantity in powderand wad, ateithertimethe Ironbul- 
| let ſhall outflie the leaden bullet. . 5 2:88 

A peecediſchargcd firſt with an Iron bullet, and af- 
ter with aleaden bullet of like height, and ateithertime 
diſcharged with the weight of- the bullec in Serpentine 
powder, thall make ynequallranges. KEEL. 

A peece twice. diſcharged at like degree of randon. 
firſt withan Iron, and then with a leaden bullet, and af- 
_ ter diſcharged withany other quantity of powder, the 
ranges of the bullets: ſhall not retaine the ſame pro- 
portion. 

IF 2 peeces of one length but differing/in bore, the 
_ onediſcharged with aq Iran, the other with aleaden bul-. 
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